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6.1 AQUATIC RESOURCES

The Aquatic Resources section addresses aquatic species such as coho and Chinook
salmon, and steelhead, as well as their instream and riparian habitat. Section VI1.6.6
Wildlife and Wildlife Habitat addresses amphibians and reptiles. Anadromous salmonids
such as coho, steelhead, and Chinook have complex lifecycles that involve significant
time spent in streams that, in many cases, have been slightly to significantly altered as a
result of human actions such as land management and water withdrawals. These
alterations have contributed to federal or state endangered species act listings of
salmonids and concerns about amphibian species.

Historic land management practices, such as dam construction, logging activities in or
next to streams, agricultural development, urban and rural development, building roads
and railroads in or along watercourses, blocking fish passage, ignoring erosion potential
of upslope management activities, forestland conversion, inappropriate habitat
rehabilitation efforts, and a host of other practices have led to a legacy of significant
aquatic habitat impairments that persist today and may be in various stages of recovery.
Proposed land management activities, such as those proposed in the DFMP, need to be
considered in the context of existing impacts, recovery processes, and potential new
impacts.

6.1.1 Regional and Local Setting

The north coast region of California can be described as being generally forested, with
relatively short-run watersheds draining directly into the Pacific Ocean. The streams that
form these watersheds have been subjected to a long history of land management.
Timber management has been the predominant land use in the region, but conversion to
cattle range and other agricultural uses has also been extensive in some areas.
Extensive logging has been conducted in most areas of the region, and this logging was
conducted essentially in the absence of environmental regulation for the first 100 years or
so. It was not until 1973 that significant regulation was enacted to protect against erosion
and other management-related impacts. A significant level of development has occurred
at or near the mouths of the major rivers of the region, including the Smith River, the
Klamath River, the Eel River, the Noyo River, Big River, the Gualala River, and the
Russian River. This development has had a substantial effect upon the estuary areas of
these systems.

The watershed cumulative effects assessment area (see Figure V.3) is similar in many
respects to the greater region. Timber management, commercial fishing, rural
development, and limited agriculture have been on-going since the mid-1800s. Much like
the streams and watersheds throughout the region, the freshwater habitat for salmonids
and other aquatic species has been heavily impacted by land management and
development practices. In many respects, the condition of stream systems within the
region contributes to the pattern and distribution of salmonid species listings intended to
provide greater protection and eventual recovery of the populations.



JDSF ADEIR October 12, 2005

This section examines coho, Chinook and steelhead populations, and aquatic habitat
conditions and trends, at three spatial scales: the meta population-based Evolutionarily
significant unit (Regional Status), Jackson Demonstration State Forest (JDSF) as defined
by planning watershed boundaries (JDSF Proper), and individual watersheds composed
largely of private ownership that contribute to aquatic conditions on JDSF (Contributing
Watersheds) (Figure V.3).

The current condition of aquatic resources was assessed as part of the watershed
analysis conducted for JDSF as part of a draft Habitat Conservation Plan (CDF 1999). In
particular, the watershed analysis focused on identification of sensitive biological
resources and potential hazards affecting those resources. The two anadromous
salmonid species that occur regularly in the JDSF assessment area, coho salmon and
steelhead, are sensitive to freshwater aquatic and riparian habitat conditions that are
required for reproduction and rearing.

Both coho salmon and steelhead are of particular ecological and economic importance in
coastal California, and both have undergone well-documented declines in overall
abundance. The coho salmon population within the Central California Coast coho salmon
Evolutionarily Significant Unit (ESU), which includes populations within the JDSF
assessment area, was listed as a threatened species by the National Marine Fisheries
Service (NMFS) in 1996 (NMFS 1996a). On March 30, 2005, the California Fish and
Game Commission listed coho salmon as threatened from Punta Gorda in Humboldt
County to the Oregon border, and endangered south of Punta Gorda. In 2000, NMFS
listed Northern California steelhead as threatened, which also includes populations in the
assessment area (65 FR 110).

Overview of Spawning and Rearing Habitat Requirements of Coho Salmon and
Steelhead

Spawning of adult salmonids and freshwater rearing of juvenile salmonids are important
stages in the freshwater life history of anadromous salmonids; and specific physical
habitat conditions are required for each stage. Habitat requirements of coho and
steelhead at each of these life history stages are discussed below.

Spawning-Coho salmon and steelhead return to spawn in their natal streams in response
to seasonal changes in stream flows or temperatures. Spawning sites (redds) are usually
located near the heads of riffles (pool tailouts) where the water changes from smooth to
turbulent flow, and where there are well oxygenated and relatively silt-free coarse gravels,
and nearby cover for adults (Smith 1941; Briggs 1953; Stuart 1953; Platts et al. 1979;
Moyle et al. 1995). Gravel sizes used for construction of redds range from 1.3—-10.2
centimeters (0.5-4 in) in diameter for coho (Bjornn and Reiser 1991), and from 0.64—13
centimeters (0.25-5 in) for steelhead (Barnhart 1991). Water temperatures between 3°and
14°C (37°and 56°F) are within the range reported as suitable for spawning coho (Burner
1951; Briggs 1953; Bell 1986), and water temperatures between 10° and 15° (50° and
59°F) are preferred by adult steelhead (Moyle et al. 1995).
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Spawning also requires the presence of suitable water depth and velocity conditions, and
adequate space and gravel availability for redd construction. Water depths of at least 24
cm (9.4 in) and velocities of 40—91 cm per second (1.3-3 ft/s) are typically preferred by
steelhead (Smith 1973, cited in Bjornn and Reiser 1991), while spawning coho salmon
reportedly prefer water depths greater than 18 cm (7 in) and velocities of 30—91 cm per
second (1-3 ft/s) (Thompson 1972; fide Bjornn and Reiser 1991). Coho salmon redds
observed by Burner (1951) averaged 2.8 m? (30 ft?) in area, and Reiser and White (1981)
reported an average steelhead redd area of 4.4 m? (47 ft?). Survival from egg to
emergence is closely related to the permeability of the spawning gravels and the
dissolved oxygen supply available to them (Cloern 1976; Mason 1976a). The proportion
of fine sediment in the redd may greatly reduce the amount of dissolved oxygen reaching
the eggs (Wickett 1954; Coble 1961; McNeil 1962, 1966; Ringler and Hall 1975; Woods
1980).

The quantity, quality, and spatial distribution of spawning gravels, as well as water depth
and velocity in spawning areas, can suffer substantial negative impacts from improperly-
conducted or unmitigated land use activities, resulting in decreased survival.
Sedimentation resulting from either natural or anthropogenic disturbances is typically
considered to be the principal cause of salmonid egg and alevin mortality (Shapovalov
and Taft 1954; Chapman 1988). Removal of large wood from stream channels also
reduces pool quantity and quality (Bryant 1980; Everest and Meehan 1981; Bisson and
Sedell 1984; Bisson et al. 1987) and affects the storage and distribution of spawning
gravel (Everest and Meehan 1981).

Rearing-After emerging from the gravel, juvenile coho and steelhead spend at least one
summer rearing in fresh water before migrating to the ocean. Food and cover are two of
the most important factors influencing juvenile rearing success (Chapman and Bjornn
1969). Production of aquatic macroinvertebrates used as the primary food resource of
salmonids during their freshwater residence depends on the availability of relatively
silt-free, heterogeneous substrate; cold, well-oxygenated water; and a supply of organic
matter and nutrients to the stream (Minshall 1984; Bjornn and Reiser 1991). Relatively
cold water temperatures are also required for growth and survival of juvenile coho and
steelhead. In late summer or fall, when stream temperatures are generally the highest
and flows the lowest, area for rearing is reduced and vulnerability to predation and
thermal stress is increased. Burns (1971) found that the highest mortality of juvenile coho
during summer occurred in the periods of lowest flow.

Juvenile coho appear to prefer temperatures of 10° to 15°C (50° to 59°F) (Hassler 1987),
and Brett (1952) found that exposure to temperatures in excess of 25°C (77°F) resulted in
high mortality rates. Preferred rearing temperatures reported for steelhead range from 7°
to 15°C (44.5° to 59°F), with optimum water temperatures for juveniles occurring around
10°C (50°F), and lethal temperatures occurring at approximately 23.6°C (75°F) (Barnhart
1991).

Timber harvesting activities in the riparian zone have the potential to reduce stream
shading, which may result in increased water temperature and pose a significant threat to
the survival of juvenile salmonids. The potential for increases in water temperatureare
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generally greatest during summer low flow periods because of increased solar radiation,
reduced inflow from cold groundwater sources, and the more limited availability of thermal
refugia (e.g., reduced pool depth) compared with periods of higher stream flow (Beschta
et al. 1995; Spence et al. 1996).

During the juvenile rearing period, steelhead appear to use habitats with higher water
velocity and shallower depth than do coho salmon (Sullivan 1986; Bisson et al. 1988;
Fausch 1993). In comparison to juvenile coho, steelhead have a body shape that is better
adapted to holding and feeding in swifter currents (Bisson et al. 1988). Where the two
species coexist, as they do in most JDSF streams, their preferred rearing habitats are
generally spatially segregated, especially during the summer months. Although juvenile
coho salmon are strongly associated with low velocity habitats such as pools throughout
the rearing period (Shirvell 1990), steelhead will use riffles (age 0+ fish) and higher
velocity pool habitats (age 1+ fish) in the summer (Bisson et al. 1982; Sullivan 1986).
Other stream habitats such as riffles and glides may be occupied during the summer, but
the density of juvenile coho found in these habitats is usually much lower than in pool or
off-channel habitats (Edie 1975; Everest et al. 1986).

After emergence, steelhead fry move to shallow, low-velocity habitats such as stream
margins and low-gradient riffles and will forage in open areas lacking instream cover
(Hartman 1965; Everest et al. 1986; Fontaine 1988). As fry increase in size in late
summer and fall and their swimming abilities improve, they increasingly use areas with
cover and show a preference for higher-velocity, deeper mid-channel areas near the line
down the center of the main stream channel (thalweg) (Hartman 1965; Everest and
Chapman 1972; Fontaine 1988). In general, age 0+ steelhead are found in a wide range
of hydraulic conditions, although their spatial distribution may be affected by the presence
of juvenile coho salmon, which tend to displace juvenile steelhead from pools. Age 0+
steelhead have been found to be relatively abundant in backwater pools and in the
downstream ends of pools (Bisson et al. 1988; Fontaine 1988). Older age classes of
juvenile steelhead are found in a variety of habitats, but tend to prefer deeper water
during the summer and have been observed to use deep pools near the thalweg that
have ample cover as well as higher velocity rapid and cascade habitats (Bisson et al.
1982; Bisson et al. 1988). Interstitial spaces within the substrate are often used as cover
by juvenile steelhead, especially during high flows or periods of low temperature
(Fontaine 1988; Bisson et al. 1988). During the summer, steelhead parr appear to prefer
habitats with rocky substrates, overhead cover, and low light intensities (Hartman 1965;
Facchin and Slaney 1977; Ward and Slaney 1979; Fausch 1993).

During the winter, spatial segregation of stream habitat by juvenile coho salmon and
steelhead is less pronounced than in summer because of reduced territorial aggression
and reduced feeding activity. Both species tend to prefer pool habitats in the winter,
especially deeper pools with cover (Swales et al. 1986; Hartman 1965). While juvenile
coho salmon tend to be found in pools associated with large wood (Bustard and Narver
1975; Bugert 1985), steelhead are often found in closer proximity to rocky substrates
(Hartman 1965; Facchin and Slaney 1977; Ward and Slaney 1979), especially during
periods of low water temperatures and high flows.
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During winter high flow events, floodplains, alcoves, side channels, large wood
accumulations, deep pools (>3.3 ft or 1 m), and substrate interstices are important in
providing velocity refugia for rearing salmonids (Chapman and Bjornn 1969; Bjornn and
Reiser 1991). Coho salmon in particular have been observed to seek areas with low
velocity and cover during the winter, including deep pools, side channels, debris jams,
undercuts, and side-channel pools (Peterson 1982a, 1982b; Tschaplinski and Hartman
1983). Streams in JDSF are primarily confined and therefore generally lack off-channel
habitats such as side channels and floodplains that would otherwise provide high-quality
overwintering habitat for juvenile coho salmon. In confined channels such as these, deep
pools with large wood are preferred as winter habitat, and may be critical for preventing
downstream displacement and mortality during high flow events. Because juvenile coho
salmon show narrower preferences for pool habitat types in the winter than in the
summer, and because of the lack of off-channel habitat in these confined channels,
habitat limitations in the assessment area are likely to occur in the winter.

Lack of suitable winter habitat may result in poor survival, and several studies indicate
that availability of winter habitat may be the major factor limiting coho salmon production
in many areas (Chapman 1966; Mason 1976a; Chapman and Knudsen 1980; McMahon
1983; Nickelson et al. 1992). Tschaplinski and Hartman (1983) documented substantial
decreases in juvenile coho salmon numbers in fall and winter, particularly in response to
seasonal freshets. They found that habitats such as deep pools, logjams, and undercut
banks with woody debris lost fewer fish during high flow events and maintained higher
juvenile populations over the winter.

6.1.2 Aquatic Habitat Conditions: Overview
Riparian Function

Riparian lands include instream habitat and stream channels, adjacent floodplains, and
wetlands. These lands form a critical link between stream channels and the hillslope
processes that deliver material to the channels (Murphy and Meehan 1991). Raedeke
(1988) describes riparian systems as having long, linear shapes with high edge-to-area
ratios and microclimates distinct from those of adjacent upland areas. Water is present at
or near the soil surface during all or part of the year, resulting in variable soil moisture
conditions and distinct plant communities. Periodic flooding causes habitat disturbances
that produce greater natural plant diversity than is present in the surrounding upland
areas. The area adjacent to streams also contributes substantially to the quality of aquatic
habitat, as discussed below.

Riparian vegetation provides shade, contributes organic matter and nutrients to streams,
helps stabilize stream banks, and provides habitat for a variety of plants and animals
(Gregory et al. 1991). Riparian floodplain vegetation buffers the effects of flooding on
downstream areas by decreasing stream velocity over floodplain areas and increasing
storage time for flood waters, which may also result in sediment deposition on the
floodplain (Bisson et al. 1987; Spence et al. 1996). Subsequent growth of riparian
vegetation can help stabilize these floodplain deposits, while the deposited sediments can
provide valuable nutrients for the vegetation. Lateral channel migration frequently
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undermines riparian vegetation, resulting in the introduction (recruitment) of large wood
(and sediment) to the stream channel. Large wood may also be recruited into the channel
directly by treefall from adjacent riparian zones or from hillslopes by means of episodic
mass soil movement or windthrow (Bisson et al. 1987; Spence et al. 1996).

Riparian vegetation can also be important in regulating stream water temperature. The
temperature of water entering headwater streams in forested ecosystems is typically
close to that of the subsoil environment. As this water flows through the stream system,
water temperature becomes increasingly influenced by solar radiation and ambient air
temperature (Burns 1972; Beschta et al. 1987). Warm water temperatures that occur
during the summer low-flow period because of increased solar radiation are of particular
concern. Above specific thresholds, higher stream temperatures may limit the survival
and growth of salmonids (Bjornn and Reiser 1991), some amphibians (Claussen 1973;
Nussbaum et al. 1983; Leonard et al. 1993; Hayes 1996), and other aquatic species. The
amount of streamside canopy provided by riparian vegetation is a major factor affecting
the amount of solar radiation reaching the stream surface. The degree of stream shading
provided by riparian vegetation affects daily water temperature, as well as the magnitude
of daily or seasonal fluctuation in water temperature.

Headwater Stream Ecosystems-Headwater streams and drainages (Forest Practice
Rule Class Il and 1) are areas that contribute to stream ecosystem function. These
areas can represent 60-80% of total channel length in mountainous terrain (May and
Gresswell, 2003a). These small streams contribute structural components such as large
woody debris, spawning gravels and stream substrate, and invertebrate and detritus
inputs. These sites also contribute to water quality and provide for storage of potentially
deleterious fine sediment. Similarly, they can have a strong influence on the rates of
sediment and wood delivery to larger watercourses, and consequently, habitat value for a
variety of aquatic and semi-aquatic vertebrates and other biota (Welsh et al. 1998).
Efforts aimed at restoring structural and biotic elements of stream ecosystems must first
increase normative conditions in the river system before sustainable species recovery is
possible (Williams et al 1999). Management approaches aimed at restoration and
management of watershed processes, rather than individual habitat characteristics, may
be more effective in developing complex stream channel structure (May and Gresswell
2003b). The underlying assumption is that movement toward restoration of natural
processes and levels of sediment production, large woody debris recruitment, and other
stream function processes, will be positive for stream biota.

Disturbance as an Influence on Headwater Stream Ecosystem Structure and Function
Disturbance as an influence on the structure and function of stream ecosystems has been
extensively studied and reinforces the concept of the “river continuum” (Vannote et al.
1980). That being that energy and organic material inputs to stream processes change in
a predictable way along the stream course from headwaters to downstream reaches. A
variety of land uses, including timber harvest and forest management, can influence
background erosion and sedimentation regimes, recruitment of large woody debris and
other ecological processes. The delivery, time in residence, and transport of these
additional sediments and woody debris influence stream channel conditions and
associated biota. Change in vegetation in the vicinity of headwater streams can markedly
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alter the function of these stream types and those larger stream systems supported.
Change in the efficiency of the channel to recharge groundwater, meter trapped
sediments and water flow, and process organic material and other nutrients for use by
aquatic biota downstream can be expected. Past management practices that reduce
local sources of wood and rate of wood recruitment increase the relative importance of
wood contributed by debris flows in colluvial tributaries where this means of recruitment
OCCurs.

Most debris flows in the northern California Coast Ranges originate from zero-order
colluvial-filled hollows. Increases in pore water pressures in convergent bedrock
topography where soil and colluvium is relatively thick can exceed resisting forces to
failure, resulting in debris flow initiation. These features can mobilize down steep
channels and pick up additional debris as they travel, forming the characteristic U-
shaped, relatively straight channel. The principle influence of vegetation along Class Il
channels on the mobilization of debris is the presence of in-channel large trees that could
slow or stop mobilized sediment and debris under some circumstances or contribute large
wood at other times. Because debris flow potential is not universal, WLPZ boundaries
cannot be used as a surrogate to actual site inspection for potential zones of failure (T.
Spittler pers. comm. 10/28/04).

The type of disturbance also can have markedly different results on the structure and
function of stream and associated riparian ecosystem processes. For example, floods,
fire, mass wasting events are generally less frequent and result in large localized
changes to stream system, whereas, timber harvest, land conversion, agricultural and
urban development are more frequent and regional in effects. Regionally, the “natural’
(fire, flood) and man induced (timber harvest, land conversion) disturbance regime within
the redwood zone likely exceeds that under which the plant community and associated
biota evolved (Reeves et al. 1995; Sawyer et al., 2000). Stream communities, as shaped
by past and present disturbance events have led to widespread and long-lasting
alteration of stream conditions. Principle among these is alteration of the amount, size,
and recruitment of large woody debris and coincident metering of sediments through the
stream system. Large woody debris increases the sediment storage capacity of
headwater streams. With sufficient wood inputs, low-order channels have the potential of
storing large volumes of sediment and are one of the dominant sediment storage
reservoirs.

Headwater Habitat Relationships Because of the small size of headwaters and close
connection with uplands, these areas are readily influenced by adjacent land uses.
Species that inhabit headwater environments can be especially vulnerable to habitat
alteration. These species, amphibians and other taxa, generally achieve higher
population densities in headwater habitats. In addition, individual species inhabiting
headwater habitats generally exhibit low levels of vagility (mobility) sometimes spending
their entire life cycle in a few square meters of habitat. Recolonization of suitable vacant
habitat may require extensive periods of time or, lacking movement into vacant habitat,
result in local population extirpation.
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Headwater stream reaches, lacking fish populations, provide areas with little or no fish
predation pressure to the benefit of several aquatic and semi-aquatic amphibians.
Amphibians that breed primarily in stream habitats represent a large component of
stream biomass and in the Pacific Northwest may exceed fish in both numbers and
biomass (Hawkins et al. 1983). Welsh and Ollivier (1998) examined the impact of
sediments on aquatic amphibian densities in coast redwood. Three species were
sampled in numbers sufficient to be informative: tailed frog (Ascaphus truei, larvae),
Pacific giant salamander (Dicamptodon tenebrosus, paedomorphs and larvae), and
southern torrent salamander (Rhyacotriton variegatus, adults and larvae). Densities of
amphibians were significantly lower in the streams impacted by sediment. While sediment
effects were species-specific, reflecting differential use of stream microhabitats, the
shared vulnerability of these species to infusions of fine sediments was probably the
result of their common reliance on interstitial spaces in the streambed matrix for critical
life requisites, such as cover and foraging.

Sources of Large Wood Recruitment and Delivery Mechanisms--Relatively little is
known about the contribution of wood delivered by processes occurring in adjacent
riparian areas and upstream or upslope areas and differences in recruitment process for
channels of different sizes and landscape position (May and Gresswell, 2003; Lassettre
and Harris, 2001). May and Gresswell (2003b) examined the relative contribution of
processes that recruit and redistribute large wood in headwater streams in the southern
Oregon Coast Range. Stream size and topographic setting strongly influenced processes
that delivered wood to the channel network. In small colluvial channels draining steep
hillslopes, processes associated with slope instability and windthrow were the dominant
means of large wood recruitment. Wood delivered from local hillslopes and riparian areas
accounted for 63% of the wood pieces and 89% of the wood volume in small colluvial
channels. Debris flows were a unique mechanism for creating large accumulations of
wood in small streams that lacked the capacity for water influenced large wood
movement. May and Gresswell (2003b) note that processes of slope instability, which
included landslides on planar hillslopes and in convergent hollows, streamside landslides,
and small inner gorges that had evidence of accelerated toe slope creep were important
means of wood conveyance to small colluvial channels.

Reid and Hilton (1998) documented wood recruitment source distances for a steep
headwater second growth redwood watershed. They reported that about 90% of the
instances of large wood input occurred from tree falls within 115 feet (35 m) of the
channel in un-reentered second growth redwood/Douglas-fir forests in the North Fork of
Caspar Creek, located in western Mendocino County. Slope steepness is high in this
second order watershed. They reported that portions of the stream have locally
developed inner gorges and slope gradients of 58 to 84 percent. Blow down from wind
storms and mass failures were important input mechanisms in this headwater stream in
the Caspar Creek watershed.

Numerous studies have shown that large wood is an important component of fish habitat
(Swanson et al. 1976; Bisson et al. 1987). Trees entering stream channels are critical for
sediment retention (Keller and Swanson 1979; Sedell et al. 1988), gradient modification
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(Bilby 1979), structural diversity (Ralph et al. 1994), nutrient production (Cummins 1974),
and protective cover from predators.

The potential for trees to enter a stream channel from tree mortality, windthrow, and bank
undercutting in the riparian zone is mainly a function of slope distance from the stream
channel in relationship to tree height. As a result, the zone of influence for large wood
recruitment is determined by specific stand characteristics rather than an absolute
distance from the stream channel or floodplain. Slope and prevailing wind direction are
other factors that can affect the amount of large wood recruited to a stream (Spence et al.
1996).

The Forest Ecosystem Management Assessment Team (FEMAT 1993) concluded that
the probability of wood entering the active stream channel from greater than one tree
height is generally low. Two widely used models of large wood recruitment also assume
that large wood from areas outside one tree height seldom reaches the stream channel
(Van Sickle and Gregory 1990; Robison and Beschta 1990). Cederholm (1994) reviewed
the literature regarding recommendations of buffer widths for maintaining recruitment of
large wood to streams and found that most authors recommended buffers of 100 to 200
feet to maintain this function. A number of studies suggest buffers approaching one site-
potential tree height are sufficient to maintain 100 percent natural levels of recruitment of
instream large wood (Spence et al. 1996).

The potential size distribution of large wood is also an important factor when considering
the appropriate activities in buffer strips relative to large wood potential recruitment.
Larger pieces of wood form key structural elements in streams, which serve to retain
smaller debris that would otherwise be transported downstream during high flows
(Murphy 1995). The size of these key pieces is approximately 12 inches or more in
diameter and 16 feet in length for streams less than 16 feet wide and 24 inches or more
in diameter and 39 feet in length for streams greater than 66 feet wide (Bisson et al.
1987). As a result, riparian management zones must ensure not only an appropriate
amount or volume of wood, but wood of sufficient size to serve as “key pieces” (Spence
et al. 1996).

In addition to the amount and size of large wood input, the species of large wood
contributed is also important. Coniferous large wood significantly outlasts deciduous large
wood in the stream system (Harmon et al. 1986; Grette 1985). Simply setting aside
buffers of second-growth hardwoods does not provide optimal large wood input over the
short term, because unassisted recovery of these areas to pre-logging coniferous large
wood recruitment levels may take 100 to 200 years.

Although the specific role of lower-order streams in large wood input to downstream
areas is not completely understood, these streams are known to supply some large wood
to higher-order streams (Potts and Anderson 1990). Large wood input in these streams
also plays a role in stabilizing existing debris and sediment to prevent debris flows that
affect downstream aquatic habitat.
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The relative level of potential large wood recruitment can be estimated based on buffer
width and prescriptions for leave trees within the buffer. Buffer width determines the area
from which potential source trees can contribute large wood, and prescriptions determine
how much of this potential material remains after timber harvesting (Murphy 1995). Full
recruitment of large wood by toppling, windthrow, or stream undercutting will generally
occur if no-harvest riparian buffers equivalent to one site-potential tree height are retained
(FEMAT 1993). However, McDade et al. (1990) estimated that for mature conifer forests
in Oregon, 50 percent of debris originates within 33 feet of the stream, 85 percent within
75 feet, and 100 percent within 154 feet. They also showed that 90 percent of large wood
in mature forests originated within 89 feet of the stream channel. These values are
substantially less than one site-potential tree height and indicate that most large wood is
recruited within a short distance of the stream channel.

Additional studies support the contention that most large wood is recruited from within 20
m (66 ft) to 40m (130 ft) of the channel bank. For example, Benda et al. (2002) reported
that in the absence of landsliding, wood recruitment in both old-growth and second-
growth Humboldt County study sites originated from within 20 to 40 m of the stream. The
four main input mechanisms for their second-growth forest sites in the Van Duzen River
watershed included bank erosion, mortality, landsliding, and anthropogenic (or logging
related), and averaged 18%, 21%, 13%, and 50%, respectively. On average in second-
growth forests, recruitment of wood from mortality was approximately equal to the
recruitment attributable to bank erosion or landsliding, but wood storage was dominated
by logging related debris. Conifer trees accounted for approximately 50% of recruited
wood by volume. The field sites that had significant recruitment from bank erosion had
approximately 90% of wood originating from within 10 m (~33 ft) of the bank. The
theoretical prediction curve from mortality alone predicts 90% of wood originating from
about 15 m (~50 ft). For those sites that had significant recruitment from streamside
landsliding, source distances were greater than that predicted by the theoretical
prediction curve from mortality. Landsliding caused recruitment distances to extend to
over 60 m (~200 ft). Landslide recruitment tends to be highest in small channels.
Mortality was found to be much more important in second-growth forests compared to
old-growth forests.

On JDSF, windthrow and toppling at the streambank are likely the principal means for
recruitment of large woody debris with only a minor amount contributed by debris moving
down small ephemeral streams (Class llI's). Debris slides on JDSF that generate enough
speed and force to move LWD downslope generally originate along the edges of old road
and landing fills. J. Bawcomb, certified engineering geologist (pers. comm. 11/1/04)
notes only a single recent large debris slide from a Class lll to Il on the North Fk.South Fk
Noyo River. This slide occurred in 1974 about 50 years after clearcut logging, with no
apparent perched fill present, and again in 1998, at which time the slide delivered LWD
into the lower reaches of the Class Il. The Class | portion of the streamcourse was not
reached with the exception of fine grained sediments. Volume of LWD recruitment is
largest along Class | channels as a result of windthrow.

Detritus Production (Leaf and Litterfall)--Forest practices can lead to changes in leaf
litter distribution and dynamics in upland and riparian areas, which in turn affect

10
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availability in streams. Harvest intensity (i.e., the proportion of forest canopy removed)
and cutting frequency affect the rate of nutrient removal from the system (Beschta et al.
1995).

Detritus enters a stream primarily by direct leaf or debris fall, although organic material
may also enter the stream channel by overland flow of water, mass soil movements, or
shifting of stream channels. Few studies have been done relating litter contributions to
streams as a function of distance from the stream channel; however, it is assumed that
most fine organic litter originates within 98.4 feet or approximately 0.5 tree height from the
channel (FEMAT 1993). In most cases, however, buffers designed to protect most large
wood recruitment would likely ensure nearly 100 percent of detrital input (Spence et al.
1996). Spence et al. (1996) concluded that a buffer width of 0.75 of a site-potential tree
height is needed to provide full protection for litter inputs.

Stand age significantly influences detrital input to a stream system. Detrital input from
outside the stream channel was estimated to be two times as high in old-growth forests
as in either 30- or 60-year-old forests (Richardson 1992) and could be as much as five
times as high in old-growth forests as in recently clearcut forests (Bilby and Bisson 1992).
However, reduced levels of detrital input into streams attributable to streamside timber
harvesting is somewhat offset by concomitant increases in detritus production within
stream channels (primarily dead algae and other aquatic plant debris). Reduced riparian
forest canopy increases light levels and, therefore, the production of algae. The
abundance and composition of detritivore (macroinvertebrates that process detritus)
assemblages in streams are determined largely by the plant composition of riparian
zones (Gregory et al. 1991). Therefore, changing the stand composition may alter the
macroinvertebrate composition.

In the North Fork of Caspar Creek, most macroinvertebrate and algal variables increased
significantly after logging. Macroinvertebrates increased because of increased stream
algae. Algae increased because of increased light, water temperature, and nutrients.
Logging impacts on the North Fork of Caspar Creek biota were often not dramatic
because forest practices minimized the impacts. The three most important practices that
ameliorated the impacts were the presence of the riparian buffer zones, the absence of
roads near the stream, and the use of cable yarding which minimized soil disturbance
(Bottroff and Knight 1996).

An important long-term effect of clearcut logging is potential overshading from second-
growth canopy. Second-growth vegetation produces a denser shade and lacks the
canopy gaps that are common in old-growth forest. Thus, increased stream production in
the first 20 years after timber harvesting may be followed by a much longer period of
depressed production (Murphy 1995).

Streambank Stability--Streambank erosion is a natural process that occurs sporadically
in forested and nonforested watersheds (Richards 1982). Under natural conditions, this
process is part of the normal equilibrium of streams. The forces of erosion (water),
resistance (root strength and bank material), and sediment transport maintain an
important balance. Human activity can accelerate streambank erosion. Important
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alterations of the system components that may result from timber harvesting activities
include: (1) removing trees from or near the streambank; (2) changing the hydrology of
the watershed; and (3) increasing the sediment load, which fills pools and contributes to
lateral scour by forcing erosive stream flow against the streambank (Pfankuch 1975;
Cederholm et al. 1978; Chamberlin et al. 1991).

The roots of riparian vegetation help bind soil together, which makes streambanks less
susceptible to erosion. Riparian vegetation can also provide hydraulic roughness
elements that dissipate stream energy during high or overbank flows, which further
reduces bank erosion. In most cases, vegetation immediately adjacent to the stream
channel is most important in maintaining bank integrity (FEMAT 1993); however, in wide
valleys with shifting unconfined stream channels, vegetation throughout the floodplain
may be important over longer periods.

Riparian vegetation also can provide hydraulic elements that dissipate stream energy
during high or overbank flows, which further reduces bank erosion. Although there are
limited data quantifying the effective zone of influence relative to root strength, FEMAT
(1993) concluded that most of the stabilizing influence of riparian root structure is
probably provided by trees within 0.5 potential tree height of the stream channel. Overall,
buffer widths for protecting other riparian functions (e.g., large wood recruitment and
shading) are likely adequate to maintain bank stability if they are performing most of
those functions.

Harvesting of trees adjacent to streams can lead to a loss of root strength, thus making
streambanks more susceptible to erosion. With respect to the northern California coast,
however, it is important to note that redwoods, the dominant conifer along many streams,
resprout following harvesting. As a result, decreases in redwood root strength are
typically lower than in other forest types.

Relatively little work has been completed on second-growth redwood root decay following
harvest. Ziemer and Lewis (1984) completed a brief unpublished retrospective study of
root dieback in coast redwood. Root biomass in several different ages of cutblocks and
second-growth stands were plotted along with that found in old-growth forests. Live,
less-than-25-mm (approx. 1 inch) redwood root biomass reached a minimum 11 years
after logging. Thereafter, it gradually increased to pre-logging levels by age 65, except in
the layer below a meter in depth. They reported that for redwood, root biomass dropped
42% in 11 years and thereafter began to increase again. Live root biomass declines, but
does not drop to zero after logging, as coast redwood roots come into equilibrium with the
drastically reduced above ground biomass.

Sediment Control and Transport -Timber harvesting activities often alter watershed
conditions by changing the quantity and size distribution of sediment. These alterations
can lead to stream channel instability, pool filling by coarse or fine sediment, or
introduction of fine sediment to spawning gravels. Stream sedimentation has resulted in
significant impacts on aquatic habitat and in turn on fish populations.
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The delivery to streams of fine sediment that has been transported overland can be
reduced significantly by streamside buffer strips. The ability of riparian buffer strips to
control sediment inputs from surface erosion depends on several site characteristics,
including the presence of vegetation or organic litter, slope, soil type, and drainage
characteristics. These factors influence the ability of buffer strips to trap sediments by
determining the infiltration rate of water and the velocity of overland flow. In addition,
activities within the riparian zone that disturb or compact soils, destroy organic litter, or
remove large down wood can reduce the effectiveness of riparian buffers as sediment
filters (Spence et al. 1996). Burning within the riparian zone is one such action that can
reduce or diminish buffer effectiveness in the short term until a new duff and vegetation
layer redevelops. Although fires are not currently prescribed in riparian buffers, incidental
burning could occur within them when adjacent prescribed burns escape into the riparian
zone.

The ability of streamside buffer strips to capture fine sediment depends largely on their
width and slope. Recommended buffer widths for sediment removal vary widely. Studies
of forested watersheds recommend buffers of approximately 100 feet for this purpose
(Johnson and Ryba 1992). Considering only fine sediments generated by surface erosion
within the riparian zone, buffers of approximately one site-potential tree are
recommended by Spence et al. (1996) as being effective in trapping most sediment,
provided that slopes are not too steep. Spence et al. (1996) states that on gentle slopes,
buffers narrower than one site-potential tree are probably sufficient to remove most
sediments. Additionally, other management practices both within and beyond the riparian
buffer can prevent or reduce sediment transport to streams.

Sections VII.7, Geology and Soils, and Appendix 11, Overview of Existing Sediment
Studies Relevant to the JDSF EIR provide a detailed discussion of sediment processes,
sources, and rates. Both natural (e.g., landsliding, soil creep) and anthropogenic
sediment sources (e.g., roads, hillslope erosion) are discussed. Roads are recognized as
the largest source of anthropogenic sediment in North Coast forests.

Stream Shading -Clearing streamside riparian vegetation during timber harvesting can
increase solar exposure to the stream, raising stream temperatures above water quality
standards. High stream temperature significantly affects the aquatic environment and
associated species, including fish (Beschta et al. 1987). Belt et al. (1992) reviewed
numerous studies that indicate removal of forest canopy within a buffer strip can reduce
its effectiveness by diminishing shade and thereby increasing stream temperatures.

In areas where partial or complete exposure of the stream causes increased stream
temperature, the rate of shade recovery depends on streamside conditions, vegetation,
and stream size (Beschta et al. 1987). Small streams may be quickly overtopped by
brush and effectively shaded from solar radiation, while larger streams, which require tall
conifers for shade, require longer time periods. Reestablishment of canopy cover over
streams ranges from 5 to 40 years or more (Gregory and Bisson 1997).

Brazier and Brown (1973) found that angular canopy densities (ACD) comparable to old-
growth stands (i.e., 80 to 90 percent ACD) could be attained with buffers of approximately
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72 to 100 feet for coniferous forests in the southern Cascades and Oregon Coast Range.
Steinblums et al. (1984) determined that an ACD of approximately 100 percent could be
achieved by buffer strips greater than 125 feet. Based primarily on the literature above,
several authors have concluded that buffers of 100 feet provide adequate shade to
stream systems (Murphy 1995; Johnson and Ryba 1992). If the buffer is less than 100
feet, or if the buffer is selectively logged, considerations such as species composition,
stand age, and vegetation density become important factors (Beschta et al. 1987).
Beschta et al. (1987) concluded that 100 feet of buffer provides 100 percent of ACD in old
growth. The generalized curves presented by FEMAT (1993) suggest that cumulative
effectiveness for shading approaches 100 percent at a distance of approximately 1.0 tree
heights from the stream channel. In a comprehensive review of the FEMAT (1993)
standards, CH;M-Hill and Western Watershed Analysts (1999) reported that nearly 80
percent of the cumulative riparian shade effectiveness is reached within approximately
0.5 site-potential tree heights (Steinblums and others 1984, Broesfske and others 1997—
as displayed in CH,M-Hill and Western Watershed Analysts 1999). The relationships
found by Brosofske and others (1997) and Steinblums and others (1984) were
recommended over other data in the literature because they are mutually supportive, and
probably represent the general relationship for western Oregon more accurately. CH;M-
Hill and Western Watershed Analysts (1999) reported that no studies or data were
located that verify the FEMAT report’s shading curve. FEMAT only references
Steinblums and others (1984) and Beschta and others (1987), who rely on Brazier and
Brown (1973). The data and curves from the referenced studies were not found to fit the
FEMAT shade relationship.

Shade also is provided by unmerchantable hardwoods and conifers (Murphy 1995). The
“Coho Salmon Considerations” (CDF 1997b) recommend increased protection of shade
canopy in areas where water temperatures exceed preferred temperatures.

Microclimate -Important components of the microclimate in a forested area include solar
radiation, soil temperature, soil moisture, air temperature, wind velocity, and air moisture
or humidity (Chen 1991; Chen et al. 1992). Changes in microclimatic conditions within the
riparian zone resulting from removal of adjacent vegetation can influence a variety of
ecological processes that may affect the long-term integrity of riparian ecosystems
(Spence et al. 1996). Harvesting may interrupt natural microclimatic gradients.

Riparian microclimatic conditions are essential for some wildlife species. To avoid
significantly altering the microclimate of a riparian zone, Ledwith (1996) recommends
leaving buffer strips over 100 feet wide. Buffers wider than 100 feet would still affect the
microclimate, but at a lower rate of change (Ledwith 1996). Of all the components that
make up the microclimate, humidity has the greatest influence. Studies by Chen (1991)
and Chen et al. (1993) suggested that humidity achieved conditions found in interior old-
growth at a distance of 575 feet from the edge of a clearcut. FEMAT (1993), based on
studies from Chen (1991), suggests that as many as three site-potential trees are needed
to provide complete protection of riparian microclimate. However, riparian buffer effects
for soil moisture, radiation, and soil temperature reach maximum effectiveness near one
site-potential tree height.
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James (2003) has collected detailed information on microclimate and water temperature
changes associated with different levels of harvest in buffer strips and differing buffer strip
widths at the Southern Exposure research site in the northern Sierra Nevada.
Microclimate results revealed that edge effects from adjacent upslope clearcut harvest
units had no discernible impact within 40 ft. (12.2 m) of the stream bank. Timber
operations conducted in the summers of 2000 and 2001 resulted in + 1.5°C changes in
daily maximum water temperature pattern along the experimental reach. The average
and maximum daily air temperature patterns within the riparian zone harvest units
(stream bank out to 40 ft.) were increased at most up to 0.5°C due to the adjacent upland
experimental harvest treatments. Average and maximum daily air temperatures were
increased up to 5°C beyond 40 ft. from the stream bank within the harvested blocks.
When the buffer was reduced from 150 ft. to 100 ft., the average daily soil temperature
increased up to 2°C for the microclimate station located between 80 ft. to 175 ft. from the
stream bank. No change in the average daily soil temperature pattern was found in the
riparian zone adjacent to the harvest units (stream bank out to 40 ft.) after the two
experimental harvest treatments during the three-year study.

Water Temperature (See Appendix 12, Water Temperature, for a more comprehensive discussion.)

The North Coast Regional Water Quality Control Board (NCRWQCB) is responsible for
implementing and regulating water quality control plans for the North Coast Hydrologic
Unit Basin Planning Area. The Basin Plan provides a definitive program of actions
designed to preserve and enhance water quality and to protect beneficial uses of water.
The US EPA and NCRWAQCB have identified 22 North Coast water bodies as having
beneficial uses impaired by elevated water temperatures (Table VI1.6.1.1). These water
bodies, with a total watershed area of 8.7 million acres, are listed as temperature
impaired under section 303(d) of the federal Clean Water Act.

Table VII.6.1.1 Temperature Impaired Water Bodies and Watershed Area in the North
Coast Hydrologic Unit.

Water Body Watershed Water Body Watershed
Area (acres) Area (acres)
Big River 115,840 | Shasta River 505,542
Eel River (6 units) 2,356,802 | Russian River 949,986
Garcia River 73,223 | Klamath River (including)
Gualala River 191,145 Salmon River 480,805
Redwood Creek 180,700 Scott River 521,086
Ten Mile River 76,800 South Fork Trinity River 596,480
Mattole River 189,440 Upper & Lower Lost 1,917,782
River

Navarro River 201,600
Mad River 322,200 | TOTAL AREA 8,679,431

The NCRWQCB has listed Big River as impaired for temperature and sediment. The
Noyo is listed for sediment, but not temperature, although reaches of the Noyo are
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subject to relatively high water temperature, especially in the main channel. This
designation is assigned to streams where established water quality objectives as
specified in the Basin Plan are not being met or where beneficial uses are not sufficiently
protected. Total Maximum Daily Loads (TMDLs) must be developed for water quality
listed streams, as required in Section 303d of the Clean Water Act (CWA). ATMDL is a
planning document designed to identify the causes of impairment and establish a
framework for restoring watershed impairments. Sediment TMDLs have been developed
for both the Noyo and Big River, but a temperature TMDL has not yet been developed for
the Big River watershed (nor has a completion date been specified).

MWAT Threshold and Criteria for Determining Impairment -Water temperature
suitability for anadromous salmonids in the North Coast region can be evaluated using
the maximum weekly average temperature (MWAT). MWAT is defined as the highest
average of mean daily temperatures over any 7-day period. The MWAT threshold is a
measure of the upper temperature recommended for a specific life stage of freshwater
fish (Armour 1991). For coho salmon and steelhead, the MWAT threshold is calculated
for the late-summer rearing life stage, because water temperatures are generally highest
during this stage. Coho salmon are considered to be less tolerant of high water
temperatures than steelhead (CDF 1999).

A range of MWAT values has been proposed by different agencies and through
independent studies to identify appropriate threshold values (Table VI1.6.1.2). For the
JDSF EIR, an MWAT value of 16.8°C (62.2°F) was chosen as a threshold of significance
to evaluate potential impacts to water temperature that are associated with the proposed
project. The National Marine Fisheries Services originally established 16.8°C as an
MWAT threshold for coho (NMFS and USFWS 1997). This threshold is supported with
recent findings by Welsh et al. (2001), where researchers found juvenile coho present in
18 of 21 tributaries of the Mattole River with MWATs up to 16.7°C (62.1°F). They also
found coho in all streams where MWATSs were less than 14.5°C (58.1°F). Similarly, Hines
and Ambrose (2000) collected water temperature and coho salmon data over a five-year
period from 1993 to 1997 at 32 sites in coastal streams of western Mendocino County,
including four sites in the Noyo and Big River watersheds. Their data showed that the
number of days a site exceeded an MWAT of 17.6°C (63.7°F) was one of the most
influential variables for predicting coho presence and absence.

Under the current Forest Practice Rules (FPRs) (i.e., Threatened and Impaired
Watersheds Rule Package), the riparian system is managed through establishment of the
WLPZ. The width requirements of the Class || WLPZ depends upon stream class,
sideslope, and yarding method, while it is fixed for Class | watercourses. For Class | (fish-
bearing) streams, the WLPZ width is 150 feet on each side of the watercourse. For

Class Il (non-fish) streams, the WLPZ width ranges from 50 feet where sideslopes are
less than 30 percent to 100 feet where sideslopes exceed 50 percent. The need for, and
width, of the WLPZ along a Class Il (no aquatic life) watercourse is determined by on-site
inspection. The Forest Practice Rules allow modification of WLPZ requirements, including
width, on a site-specific basis where needed for the protection of beneficial uses. Land
managers may specify a wider WLPZ, as needed for protection of identified floodprone
areas, distinct microclimates, soil moisture conditions, or plant communities. Protection
typically afforded a Class Il watercourse includes an equipment exclusion zone of at
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least 25 feet where sideslope steepness is less than 30% (unless erosion hazard rating is
low) and at least 50 feet where sideslope steepness exceeds 30%. These and other
measures are intended to prevent degradation of the downstream beneficial uses of
water.

Table VII.6.1.2. A range of known MWAT thresholds and standards for salmonids
(source: NCRWQCB, 2004).

MWAT Thresholds and Standards

Temperature (C) Descriptions Tem p(le:r)ature
26 Upper end of range of acute thresholds 78.8
(considered lethal to salmonids)
25 77.0
24 Lower end of range of acute thresholds 75.2
(considered lethal to salmonids)
23 73.4
22 71.6
21 69.8
20 68.0
19 Steelhead growth reduced 20% from maximum 66.2
(Sullivan and others, 2000).MWAT metric
USEPA (1977) growth MWAT for rainbow trout
18 USEPA (1977) growth MWAT for coho 64.4
17 Steelhead growth reduced 10% from maximum. 62.6
Coho growth reduced 20% from maximum
(Sullivan and others, 2000), MWAT metric
16.8 NMFS MWAT threshold. 62.2
16.7 Welsh and others (2001) MWAT threshold for 62.1
coho presence/absence in the Mattole
16 Oregon Dept. of Environmental Quality Standard 60.8
for salmonids (equivalent MWAT calculated from
7-day max.)
15 EPA Region 10 Recommended MWAT. 59.0
Threshold for Coldwater Salmonid Rearing
14.8 Coho growth reduced 10% from maximum 58.6
(Sullivan and others, 2000), MWAT metric
14.6 Upper end of preferred rearing range of coho 58.3
14.3 Washington Dept. of Ecology standard 57.7
(equivalent MWAT calculated from annual max.)
14 57.2
13 Upper end of preferred rearing range for 554
steelhead.
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6.1.4 Aquatic Habitat Conditions within JDSF

The JDSF ownership includes area within the Noyo and Big River watersheds. The
South Fork of the Noyo River (SFNR) and North Fork of Big River, including Chamberlain
and James Creeks, are the primary watersheds that drain the forest. The SFNRis a
major tributary to the Noyo River, which drains to the Pacific Ocean near Fort Bragg. The
SFNR catchment area at the confluence with the Noyo River drains a 27.32 mi? area,
which is approximately 35% of the entire Noyo River watershed (113mi?). The vast
majority of the SFNR watershed is within the state forest. Management activities
conducted within the state forest contribute to the overall water quality conditions in the
lower Noyo, below its confluence with SFNR. The SFNR basin is characterized by steep
mountainous terrain with confined valleys. The headwaters of the SFNR have more
moderate terrain.

The Big River watershed is 181 mi? in size, flowing into the Pacific Ocean near the town
of Mendocino. The elevation ranges from sea level to 1556 ft and consists of moderate to
extremely rugged terrain (Matthews, 2001). Chamberlain and James Creek are major
tributaries to the North Fork of the Big River. The maijority of these tributary watersheds
are public lands managed by JDSF. The headwaters of the North Fork of Big River are
private forest land and reside upstream from the JDSF boundary. Water from the Upper
North Fork Big River flows through JDSF, passes through private forest in the Lower
North Fork of the Big River, before joining the mainstem of the Big River.

Lower Caspar, Hare, Jughandle, and Mitchell creeks also receive waer from JDSF.
These areas are owned by various private landowners. While relatively little of these
creeks or their watersheds lie downstream from JDSF, landowners in these areas are
very concerned about the condition of their watersheds.

Within the JDSF watershed cumulative effects assessment area, local information
combined with modeling produce an estimate of 206 miles (331 km) of Class | (fish-
bearing) stream, 362 miles (683 km) of Class Il stream, and 339 miles (546 km) of Class
lIl stream. The estimated extent of Class Il and Ill streams is likely to increase over time,
as better local information becomes available. Within JDSF, the estimated stream miles
for Class I, Il, and lll streams are 97 miles (157 km) 186 miles (299 km), and 174 miles
(280 km), respectively.

Data describing current aquatic and riparian habitat conditions for streams in JDSF were
gathered from several sources. The information presented in this section reflects the
analysis and incorporation of data from:

e Stream inventories conducted by the CDFG (1995b, 1996b),1997 stream channel
surveys conducted by Stillwater Sciences,

e Data from CDF's biological and hydrological assessments of THPs (Valentine et al.
1995a, 1995b, 1995c), and

e Various other published and unpublished reports of studies conducted in JDSF
assessment area streams (e.g., Knopp 1993; Botorff and Knight 1996;
Georgia-Pacific 1997).
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Current habitat conditions in JDSF streams are summarized in Table VI1.6.1.3 and
Figure VI1.6.1.2. Values reported represent the means of measurements taken in survey
reaches located in each of four steam gradient categories established by Montgomery
and Buffington (1993).

Table VI1.6.1.3 Aquatic Habitat Conditions in JDSF Streams, Measured During Summer 1997
by Stillwater Sciences (Except V* from Knopp [1993]).

Habitat Parameter (mean values)

Pool Average Key large Reach- Spawning |Alcove/
Channel [Pool Area Maximum Pool wood level d50° |Gravel d50 [Backwater
Gradient |[Spacing® | (percent) |Depth (m) V* P Spacing® (mm) (mm) Habitat (percent)
0-1 6.1 25.4 0.76 no 8.9 48 24 1.1
percent data
1-2 5.2 29.3 0.84 028 |76 55 27 2.2
percent
2-4 10.5 14.3 0.62 039 |42 49 20 20
percent
4-8 9.1 17.2 0.69 no 4.5 50 19 2.0
percent data

@ Bankfull channel widths between pools or key pieces
® From Knopp (1993)
° Total (non-structure) bed substrate grain size
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Source: Stillwater Sciences, 1997

Figure VII.6.1.2. Habitat Type Frequency, by Gradient Category for JDSF Streams
Surveyed.

Channel Confinement and Refuge Habitat

Confinement classifications were made for all Class | stream channels for which aerial
photographic coverage was available. Confined channels make up 97 percent (184 mi or
296 km) of the classified Class | stream length in the JDSF Proper assessment area.

Field verification of channel confinement estimates taken from aerial photographs
confirmed the similarity between remotely measured values and field delineation in 16 of
the 17 survey reaches. In nine of the 15 planning watersheds (PW) in the assessment
area examined by Stillwater Sciences (1997), confined channels account for 100 percent
of the classified Class | stream length (JDSF Map Atlas). The Two Log Creek Planning
Watershed contains the most unconfined stream mileage (2.8 mi or 1.7 km).

Incised channels, even where the stream is not confined within the valley bottom, have
little or no connectivity between channels and floodplains, and typically provide very little
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off-channel or side-channel habitat capable of providing low-velocity refuge during high
flow events. Although valley confinement is not usually subject to the influences of land
management and watershed disturbances, the degree of channel incision is highly
dependent on changes in sediment supply that potentially result from such activities.

Refuge habitat is the portion of the active channel that potentially provides areas of low
water velocity during high flows, thereby serving as valuable overwintering habitat. In
streams in the assessment area, refuge habitat consists primarily of alcoves along the
channel margin and backwater areas. Reaches in the 0—1 percent gradient range have
the lowest overall percentage of this habitat, with just over 1 percent of the total area
classified as alcoves or backwaters (Table VI1.6.1.3). This type of refuge habitat did not
differ appreciably among the remaining three gradient categories. Substantial amounts of
off-channel or side-channel habitat were not observed during the 1997 stream survey
work (Figure VII.6.1.2).

Pool Habitat and Sediment-Channels with the lowest gradients were found to have the
lowest pool spacing and the highest percentage of pool surface area (Figure VI1.6.1.2 and
Table VI1.6.1.3). Pool spacing, reported as the average distance between pools
(measured in bankfull channel widths) was lowest in the 1-2 percent gradient reaches
(5.2 bankfull channel widths between pools) and highest in 2—4 percent gradient reaches
(10.5 bankfull channel widths between pools). Average pool spacing observed in 0—1
percent and 1-2 percent channels falls within the range of properly functioning conditions
for pool habitat (NMFS and USFWS 1997) for channels of similar width and gradient. In
steeper channels surveyed in JDSF, however, average pool spacing is below the NMFS
(NMFS and USFWS 1997) criteria for properly functioning conditions in these channel
types.

In addition to having lower pool spacing than any of the other four gradient categories,
1-2 percent gradient reaches also have the highest average percentage of pool surface
area—29.3 percent (Table VII.6.1.3). The lowest average percentage of pool area (14.3
percent) occurred in 2—4 percent gradient reaches, which is consistent with the pattern
seen for pool spacing. Average JDSF pool surface area in the two lowest gradient
channel types (0—1 percent and 1-2 percent) meets the NMFS (NMFS and USFWS
1997) criteria for properly functioning condition, but in the steeper channel types is below
the NMFS criterion. The proportion of pool, riffle, and glide habitats was found to be
similar in reaches of less than 2 percent gradient (Figure VII.6.1.2). In 2—4 percent
gradient reaches, pool area occupied only 14 percent, with both riffle and glide areas
increasing relative to the lower gradient reaches.

Knopp (1993) measured the degree to which pools in channels with gradients less than 3
percent (in the 1-2 percent and 2—4 percent Montgomery-Buffington gradient ranges)
were filled with fine sediments in several survey reaches within the JDSF assessment
area. Values of the V* index, which is an expression of the average ratio of the volume of
fine sediment to the residual pool volume (Lisle and Hilton 1991, 1992), averaged 0.28 for
1-2 percent channels, and 0.39 for 2—4 percent channels (Knopp 1993; Table VII.6.1.3).
V* values in this range appear to be characteristic of watersheds in northern coastal
California with similar management histories (Figure VI1.6.1.3) (Knopp 1993).
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Note this figure does not report Knopp’s data for Brandon Gulch (18%), Hare Creek (37%), Bunker Gulch (41%), Berry Gulch
(38%), SF Casper (AW) (55%), SF Caspar (BW) (22%), NF Caspar (AW) (40%).

Figure VI1.6.1.3. Sediment in Pools (V*) at Noyo River and Nearby Stream Sites (1992).

Values of V* greater than 0.2 (20 percent pool filling) reflect high sediment supply,
whereas V* values less than 0.1 (10 percent pool filling) indicate a relatively low sediment
supply (Lisle and Hilton 1992). V* values can be temporarily high in pools downstream of
substantial sources of sediment, such as landslides or stream crossing failures.
Conversely, low V* values may be the result of recent bed scour and sediment transport,
possibly caused by high flow events. Because Knopp's (1993) data were collected in
1992, following 5 to 7 years of winters with few large peak discharge events, the results
may represent habitat conditions resulting from below-normal flows. Estimated V* values
ranged from 0.01 to 0.1 for pools in reaches in the 0—2 percent gradient range surveyed
by Stillwater Sciences in 1997. The large difference between V* values reported by
Knopp (1993) and Stillwater Sciences may be due to local variations in sediment supply,
differences in sampling techniques, or differences in flow conditions over the several
years prior to each of the surveys. Streams on JDSF lands may also be more advanced
relative to their recovery and flushing of sediment than pool habitats in other streams that
were studied.

It may be hypothesized that fine sediment measurements in 1992 were not representative
because they were elevated by drought (Valentine and Jameson 1994). Additional trend
monitoring of pool volume and frequency, juvenile salmonid production, and fine sediment
extents would help validate assumptions and test hypotheses.

Brown et al. (1994) found that coho favored pools over a meter (39”) in depth and
Reeves (1989) found that steelhead preferred pools three feet in depth to support rearing
of juveniles. In smaller tributaries of the Noyo and Big Rivers, pools greater than three
feet in depth are infrequent (CDFG 1995-1999; GP 1994-1996).
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A number of streams outside of JDSF within the Noyo Basin have pool frequencies below
20% (Figures VI11.6.1.4 and VI1.6.1.5), which may indicate a higher level of recovery in the
streams of JDSF (Figure VI11.6.1.2).
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20 -

Riffles Flatwater Pools
Habitat categories
Figure VIl 6.1.4. Habitat categories by length of the Little NF Noyo River (1996)
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Riffles Flatwater Pools Dry
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Figure VIl 6.1.5. Habitat categories by length of the NF South Fork Noyo River (1996)

The habitat frequency chart from the North Fork of the South Fork Noyo within JDSF
depicts some degree of recovery from past activities but pool frequency is still below the
optimal range cited in the literature. A dry stream segment may suggest some remaining
aggradation. Field measurements by Koehler and others (2001, 2002, 2004) showed that
large amounts of historic logging-related sediment trapped in long-term storage along the
South Fork channel are transported downstream during high discharge events. This
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sediment increases the overall suspended sediment load and was not accounted for in
the previous TMDL calculations, indicating that the TMDL overestimated sediment
generated by upslope management practices (Koehler and others 2002, 2004). This
study concluded that accurately quantifying channel sediment storage is a critical step for
assessing sediment budgets, especially in TMDL documents attempting to relate upslope
management to suspended sediment production.

Research at Caspar Creek in JDSF has shown that the modern FPRs can reduce water
quality impacts. Selective tractor logging and streamside road construction in the South
Fork completed prior to implementation of contemporary forest practices was shown to
produce 2.4 to 3.7 times more suspended sediment than was measured in the North Fork
with clearcutting and cable logging operations conducted under the modern FPRs (Lewis
1998, Lewis and others 2001). Numerous landslides were documented after road
construction and logging in the South Fork, while the size and number of landslides
through 1998 were similar in logged and unlogged units in the North Fork (Cafferata and
Spittler 1998).

Spawning Gravel Quality

Spawning gravel quality is influenced by several factors, all of which affect the success of
spawning salmonids and the survival of incubating eggs and emerging fry. These factors
include gravel size, size and location of available spawning areas, proportion of fine
sediment in the gravel at the time of spawning, and subsequent deposition of fine
sediment in the redd during incubation and development (Beschta and Jackson, 1979;
Grost et al., 1991; Peterson et al., 1992).

Class | stream channels within the JDSF assessment area are generally gravel-bedded
(CDFG, 1995b, 1996b). Cobble is the second most frequent dominant bed surface
substrate. Sand and smaller sediments are generally the dominant surface bed
substrates only in the low-gradient lower reaches of the Big River, Caspar Creek, and
Hare Creek (CDFG, 1995b and 1996b; G-P, 1997b). Coarse bed substrates can provide
valuable cover and thereby contribute to the rearing success of juvenile salmonids.
Particle sizes between 65 and 95 mm (2.6 and 3.7 in) provide optimal conditions for
rearing juvenile salmonids (NMFS and USFWS, 1997). The estimated reach-level
geometric mean diameter (Dso) of bed substrates in JDSF streams was lowest in 0—1
percent gradient channels (48 mm), and highest in 1-2 percent gradient channels (55
mm), although substantial differences between the four gradient categories were not
observed. These Dsg estimates relate to the mobile fraction of the bed substrate, and do
not take into account the fluvially immobile framework particles that are present (but not
dominant) in some of the higher gradient channels Knopp (1993) measured D5y as well
and had 30.9 mm for reaches 2-4% and 36.7 mm for 1-2% reaches.

The geometric mean particle size (Dsg) of spawning gravels measured at pool tailouts in
JDSF streams during the summer of 1997 ranged from an average of 19 mm (3/4 inch) in
4-8 percent gradient channels, to an average of 27 mm (1 inch) for channels in the 1-2
percent gradient range. These values are well within the range of suitable gravel size for
both coho and steelhead spawning (Bjornn and Reiser, 1991), but in the higher gradient
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channels are at the low end of the suitability range for properly functioning conditions (>
20 mm) as recommended by NMFS (NMFS and USFWS, 1997, after Shirazi and Seim,
1979).

The embeddedness of spawning gravels has often been used as a general indicator of
interstitial conditions (space and flow) and the amount of fine sediment present in the
gravel (Burns and Edwards, 1985; Torquemada and Platts, 1988). Valentine et al.

(1995a, 1995b) measured cobble/gravel embeddedness at pool tailouts in several JDSF
streams as part of the biological and hydrological assessments of proposed THPs. All of
the reaches surveyed had gradients of less than three percent. Embeddedness in the
Little North Fork Big River and the South Fork Noyo River averaged about 50 percent,
which was considered moderate. Slight to moderate embeddedness was also reported for
survey reaches in Hare Creek and Bunker Gulch, although percent embeddedness
values were not reported for these streams (Valentine et al., 1995c).

The average percentage embeddedness of spawning gravels at pool tailouts in JDSF
stream reaches surveyed by Stillwater Sciences in 1997 was lowest in the 4-8 percent
gradient channels (18 percent embeddedness) and highest in the 2—4 percent gradient
channels (32 percent embeddedness). Average spawning gravel embeddedness in the
0—1 percent and 1-2 percent gradient survey reaches was 20 percent and 27 percent,
respectively. Possible reasons for the discrepancy between these values and those
reported by Valentine et al. (1995a, 1995b) may include differences in sampling
methodology and local differences in sediment supply, storage, and transport processes.
Further research is required to establish the biological significance of embeddedness to
salmonids (Peterson et al., 1992). Also, note that the embeddedness measurements at
JDSF were no taken from actuall redds but from pool tailouts.

Aquatic Macroinvertebrates

Aquatic invertebrates are an important food source for juvenile salmonids, and their
abundance is therefore indicative of food availability. Many amphibian species, such as
the northern red-legged frog, foothill yellow-legged frog, rough-skinned newt, and aquatic
reptiles (e.g., northwestern pond turtle), also depend on aquatic invertebrates as food.
Aquatic macroinvertebrates can be also be used as indicators of general water quality
and impacts to stream ecosystems (Plafkin et al., 1989; Rosenberg and Resh, 1993;
Harrington, 1994). Valentine et al. (1995a) reported that the aquatic macroinvertebrate
community in a portion of the Little North Fork Big River was rapidly examined in May
1995 during a watershed workshop by Resh using a variation of the California Stream
Bioassessment Procedure (Harrington, 1995). Resh stated that the assessment
parameters indicated that good habitat conditions were present.

A considerably more detailed study of aquatic macroinvertebrate populations was
conducted by Botorff and Knight (1996) in North Fork of Caspar Creek above the weir.
Their results showed that changes to the overall benthic community structure occurred
following logging of the watershed, but expected decreases in abundance and taxa
richness were not observed. Increases in macroinvertebrate density and taxa richness, as
well as increased leaf decay rates and algal biomass, were reported. They speculate that
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few negative effects on macroinvertebrates occurred following increased deposition of
fine sediment related to logging because the macroinvertebrate fauna of North Fork
Caspar Creek had already changed to reflect higher fine sediment levels in the substrate
from old growth logging approximately 100 years earlier (Botorff and Knight, 1996). The
authors also noted:

Logging impacts on the North Fork of Caspar Creek biota were often not
dramatic because forest practices minimized the impacts. The three most
important practices which ameliorated the impacts were the presence of
the riparian buffer zones, the absence of roads near the stream, and the
use of cable yarding which minimized soil disturbance.

Canopy Cover, Streamside Shade, and Temperature

Overall levels of streamside shade were assessed for streams within the JDSF
assessment area, and streamside canopy densities were found to be relatively high
throughout JDSF. Based on analysis of 1996 aerial photographs by Stillwater Sciences
(1997;), the Class | and Il stream channels that were discernible in the photographs were
classified as having low, moderate, or high levels of streamside shading. Streamside
shade levels assessed using aerial photographs were verified in the field at each of the
stream channel survey locations using a handheld spherical densiometer. Field
measurements of shade levels were similar to remotely assessed values, with minor
discrepancies attributable to local variations in the riparian canopy that were not visible in
aerial photographs. In addition, stream surveys have been conducted by CDFG. Of the
35 stream surveys conducted by CDFG between 1995 and 1997, 25 streams had canopy
densities exceeding 90%, 6 streams exceeded 80% and 4 streams were between 60 and
79% (see Figure E [Canopy Cover Map] in Map Figures Section).

The Two Log Creek planning watershed (Table VI1.6.1.4) had the largest percentage of
stream length in the low shade category (29 percent). In general, streamside shade levels
in the northern and western parts of the assessment area were highest, with nearly all of
the classified stream length in each of the planning watersheds falls into the high shade
category. The total stream length in the low shade class was greatest in the southern part
of the assessment area, where 20 percent was classified as having a low streamside
shade level. The majority of the stream length in the assessment area in the low and
moderate shade classes occurred on the Big River and its tributaries, outside of JDSF.

Temperature

CDF has conducted comprehensive summer water temperature monitoring in streams
throughout JDSF since 1993, as well as temperature monitoring in the Caspar Creek
watershed since the mid-1960s. Overall, water temperatures in JDSF Class |
watercourses are generally in the suitable range for coho salmon and steelhead, with a
few exceptions (CDF, 1999). The areas of concern are located on the South Fork of the
Noyo River and Chamberlain Creek, tributary to the North Fork of Big River.

Stream temperature data are collected widely across the Noyo and Big River watersheds
(Figure VI11.6.1.6). Stream temperature was evaluated using data collected by land
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owners and state agencies (CDF, NCRWCQB, and DFG), and supplemented with data
from the KRIS Noyo and Big River projects. A summary of the data used in this
assessment is provided in Appendix A. While water temperature is of concern for both
watersheds, higher temperatures have been recorded in Big River, leading to its inclusion
on the U.S. EPA’s 303(d) list as temperature impaired. The spatial distribution of water
temperature was mapped across the entire assessment area to identify areas of concern
that may require more detailed analysis. The thresholds for interpreting water
temperature were based on the criteria established by NMFS (1997) and additional
criteria that were established by state agencies participating in the North Coast
Watershed Assessment Program (NCWAP).

Table VII.6.1.4. A summary of streamside canopy cover data for streams in or
adjacent to the JDSF ownership. Based on 1996 vegetation conditions
the data is summarized by Planning Watersheds.

Shade Categories (units=miles)

Planning Watershed <40% 40-70% 70-100% Total
Miles | Percent |Miles | Percent | Miles |Percent| Miles
Berry Gulch 0.87 3.0 27.73 | 97.0 | 28.60
Brandon Gulch 27.74 | 100.0 | 24.74
Caspar Creek 0.33 1.8 17.86 | 98.2 | 18.20
Chamberlain Creek 0.34 1.1 1.17 3.7 3.22 95.2 | 31.73
East Branch North Fork Big River| 2.17 124 0.33 1.9 15.02 | 85.7 |17.52
Hare Creek 23.75 | 100.0 | 23.75
James Creek 1.22 7.7 1455 | 92.3 | 15.77
Kass Creek 0.45 3.2 13.36 96.8 | 13.81
Laguna Creek 100.0
Lower North Fork Big River 3.43 17.3 1.25 6.3 1510 | 76.3 | 19.78
Mitchell Creek 15.62 | 100.0 | 15.62
Mouth of Big River 5.44 15.1 6.04 16.8 2453 | 68.1 | 36.01
Mouth of Noyo River 0.01 100.0 | 0.01
Parlin Creek 1.60 5.3 0.60 2.0 28.06 92.7 | 30.26
Russian Gulch 14.19 | 100.0 | 14.19
Two Log Creek 12.67| 29.0 31.01 71.0 | 43.67
Upper North Fork Big River 17.93 | 100.0 | 17.93
Grand Total 26.84 11.06 313.70

Based on these thresholds, the map identifies several areas that are of potential concern,
including: The North Fork of the Noyo, the South Fork of the Noyo (including Parlin
Creek), the North Fork of the Big River (including Chamberlain and James Creek), and
the South Fork of the Big River. In addition, an emphasis was placed on those
watersheds that either deliver water to JDSF (i.e., up-stream) or are considered receiving
waters (i.e., downstream) from JDSF. Neither the Upper Noyo nor the South Fork of the
Big River flow into JDSF, and as such, are discussed in less detail. The Mendocino
Redwood Company (MRC) watershed analysis reports available for the Noyo and Big
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River watersheds provide a detailed discussion of water temperature for those areas,
although limited to that specific ownership. A summary of information from these reports
is presented here, to provide a more comprehensive assessment of water temperature
throughout the Noyo and Big River basins.
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Figure VII.6.1.6. The distribution of stream temperatures across the Noyo and Big
Rivers based on the maximum MWAT values from 1994 - 2004.

Water Temperature for the South Fork Noyo River (within JDSF) -The South Fork of
the Noyo River (SFNR) is a major tributary to the Noyo River. The SFNR catchment area
at the confluence with the Noyo River drains a 27.32 mi? area, which is approximately
35% of the entire Noyo River watershed (113 mi?). The vast majority of SFNR is owned
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and managed by JDSF. As such, JDSF management activities contribute to the overall
water quality conditions in the lower Noyo, below its confluence with SFNR. The SFNR
basin is characterized by steep mountainous terrain with confined valleys. The extreme
headwaters of the SFNR have more moderate terrain.

The mainstem of the South Fork Noyo flows for approximately 7 miles through JDSF.
Stream temperature is characterized by fluctuation in maximum MWAT value as the river
flows from the upstream boundary to the downstream boundary of JDSF (Figure
VII.6.1.6). However, data recorded near the downstream boundary of JDSF has shown a
noticeable decline for the last three years of record (site 1, Figure VI1.6.1.6). For the most
recent date (2000), the MWAT value for site number 1 was 16.2 °C. This is contrasted
with much warmer readings on the mainstem of the Noyo River, above the confluence
with the South Fork Noyo and beyond the boundary of JDSF. Stream temperature
records from the middle Noyo (near Grove) have consistently produced MWAT values at
or near 18.6 °C from 1998 to 2003 (figure 1). Below the confluence with the SF Noyo, the
water temperatures decline by about 1 °C (site 13, Figure VII.6.1.6). Stream temperature
data collected at the USGS gauging station along the mainstem of the lower Noyo has
recorded an average MWAT value of 17.5 °C from 1998-2003. As such, the South Fork
Noyo appears to have a cooling effect upon water temperature in the lower Noyo,
depending upon the relative flow of the two streams.

Stream temperature reported by Valentine (1996) provides a baseline for stream
temperature along the South Fork Noyo River. The maximum high water temperature
measurement (not MWAT), identified at two monitoring locations, was 19.4 C. All stations
were below 182 C more than 85% of the time. Among the tributaries to the South Fork
Noyo, Parlin Creek had the highest recorded temperature. Data loggers along the South
Fork Noyo, above and below the confluence (Figure VI1.6.1.6, site 6 and 8), showed a
modest increase in stream temperature just below Parlin Creek. The degree to which
stream temperature along the South Fork Noyo are elevated by Parlin Creek were not
considered significant by Valentine (1996), but were indicative of warming temperatures
in lower reaches of Parlin Creek. Temperatures were shown to increase in the
downstream direction along Parlin Creek. Valentine (1996) found that conditions did not
represent a serious cause for concern with regard to coho salmon, due to the degree of
variance from MWAT threshold values.

29



JDSF ADEIR October 12, 2005

Timber Harvest History
B 1990

1991

1oz MWAT (celcius) [

| 1995 - 2003
1993 » < 16.80

1994 16.80 - 19.99
1995 = >2000
1996 Streams
e L) Gimaanes
1999

2003

JDSF (no-harves 4]

non-JOSF (no harvest)

Timber Harvest boundaries do not reflect harvest restrictions in the WLPZ. Note there were no timber

Figure VI1.6.1.6 Distribution of stream temperatures along the South Fork
Noyo River and Parlin Creek.

Stream temperature data following the 1996 study were analyzed to evaluate any
changes from previously identified conditions. Treating 1996 as a baseline, data were
analyzed post-1996 to determine if there are any trends in water temperature. Stream
temperature remained somewhat higher along the mainstem of the South Fork Noyo,
about 0.5° C, as water flows past Parlin Creek, but the trend is flat (Figure VI1.6.1.7). This
suggests that stream temperature has been more or less stable since 1996. The area
where Parlin Fork meets the South Fork contains a large opening associated with an
historic homestead, logging camp, and current conservation camp. The riparian forest
zone in this vicinity is relatively narrow. Recent timber harvest in both Parlin Creek and
throughout the South Fork Noyo since 1996 do not appear to be influencing stream
temperature.
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VI1.6.1.7. Trends in MWAT Stream Temperatures (°C) along the South Fork Noyo River.

Chart A provides a comparison in stream temperature from the upstream boundary of JDSF and the
downstream boundary where water flows out of JDSF. Chart B provides a comparison of stream
temperatures recorded directly above and below Parlin Creek. The water temperature is moderately
warmer below Parlin Creek, but there is no dramatic increase or decrease over time.

Water Temperature for the Big River -The Big River watershed (181 mi2) is larger than
the Noyo, flowing into the Pacific Ocean near the town of Mendocino. Most of basin is
remote, with few towns or incorporated areas. The topography varies from relatively flat
marine terraces and estuaries to extremely rugged mountainous terrain. Land use within
the watershed has been dominated by timber harvesting, with a substantial area
dedicated to range management in the upper reaches. JDSF management has potentil
to influence water temperature along the North Fork of the Big River, and to a lesser
extent, along the Little North Fork. Water temperature data taken from the mainstem of
Big River consistently exceeds the 16.8°C MWAT threshold (Figure VI1.6.1.8). The Big
River is listed as temperature impaired per Section 303(d) of the federal Clean Water Act.
Thus, management practices that have the potential to elevate stream temperature are of
concern. Water temperature data were assessed by the NCRWQCB staff under the
NCWAP watershed assessment program and a summary of the data is provided in
Appendix B. However, a more general discussion of water temperature is presented

here.

Water Temperature for North Fork of the Big River -Some of the warmest stream

temperature measurements on JDSF have been recorded along the lower reaches of
Chamberlain and James Creeks (Figure VI1.6.1.8). Chamberlain and James Creeks are
the eastern-most watersheds that are predominately managed by JDSF. Being relatively
distant from the coast, these two watersheds are more heavily influenced by very warm
ambient air temperature throughout the summer months. Both watersheds have a history
of intensive land management, but have had very little (none on JDSF lands) timber
harvesting over the last 20 years. The maximum MWAT value obtained from these

31




JDSF ADEIR October 12, 2005

streams ranged from 13.8 to 18.9 °C, based on water temperature data collected from
1996 through 2003.

Stream temperatures are very similar at the mouths of James and Chamberlain Creeks.
Chamberlain Creek is a larger watershed (7,868 acres) than James Creek (4,459 acres),
but both have a similar north-south orientation. Both creeks exhibit a distinct increase in
stream temperature in the downstream direction. Based upon recorded MWAT values,
stream temperature increased by 2.5 °C in the downstream direction on Chamberlain and
3.5°C on James Creek (Figure VI1.6.1.9, Chart A). Unlike the South Fork Noyo, there has
been no timber harvesting in Chamberlain Creek since 1985, and only two recent harvest
units in James Creek off of JDSF land. As such, canopy conditions are likely to have
improved over the past 20 years, as a result of canopy development along both channels,
where relatively young forest has re-grown following the removal of the old growth
between 1940 and 1985.

Stream temperature data has been collected at four locations along the North Fork of Big
River. Stream temperature appears to be much higher upstream of the JDSF boundary,
cooling as it passes through JDSF, and then increasing below the JDSF boundary
(NCWAP, 2004, Appendix B). Stream temperature data loggers have recorded higher
temperatures at the station above the confluence of James Creek than at downstream
locations within JDSF. Stream temperature does not appear to increase as water flows
past the mouths of James and Chamberlain Creeks. Water temperature recorded on the
mainstem of the North Fork of the Big River are consistently higher than water
temperature recorded along the lower reaches of James and Chamberlain Creeks (Figure
VII.6.1.9, Chart A). The computed MWAT recorded on the North Fork of the Big River
upstream of Chamberlain is a full degree (Celsius) higher than the MWAT recorded from
the station on Chamberlain Creek just above its confluence with Big River. As such, the
conditions within JDSF appear to have a moderating temperature effect upon water
flowing into and through the state forest. As canopy continues to develop adjacent to
these stream reaches in the future, the cooling trend is likely to continue.
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Figure VI11.6.1.8. Distribution of stream temperatures along the North Fork Big River,
Chamberlain and James Creeks.
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Figure VI1.6.1.9. MWAT stream temperatures along the Big River.

Water Temperature for Coastal Watersheds-Management practices on JDSF lands also
influence a number of small coastal watersheds that drain directly to the Pacific Ocean.
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These watersheds include Russian Gulch, Caspar Creek, Jughandle Creek, Mitchell
Creek, and Hare Creek. In general, the stream temperatures appear to be in a range that
is supportive for salmonids. None of the temperature data for these watersheds has
exceeded the 16.8 °C MWAT threshold.

Nearly all of the early temperature monitoring efforts were in the Caspar Creek
watershed. Cafferata (1990) reported pre-management water temperature in the North
Fork and South Fork Caspar Creeks. Most observed summer maximum stream
temperature in 1965 were slightly below 16°C (60°F) with absolute maximums reaching
17°C (62.6°F) at the weirs. In 1988, small uncut tributary basins had maximum
temperatures of about 13°C (56°F) with average daily highs about 12°C (54°F). Cafferata
(1990) reported approximately a 13% reduction in shading resulting from timber
harvesting along a Class Il watercourse channel in the North Fork Caspar Creek (note
that shading and canopy, while related, are two different measurements; see Berbach et.
al. 1999). Following clearcut logging of approximately 50% of the North Fork of the
Caspar Creek watershed, with buffer strips established as prescribed by the modern
Forest Practice Rules, Nakamoto (1998) concluded that the increase in water
temperature was small and the range of temperatures observed within the North Fork
was within the tolerable range for coho salmon and steelhead.

Figure VIl 6.1.9 Chart A shows that MWAT stream temperature along the North Fork of
the Big River are consistently above the target threshold of 16.8 °C. However, there is
not a noticeable increase of stream temperature from the upstream boundary of JDSF
(site 32) to the downstream boundary of JDSF (site 27). Figure 17, Chart B from the
headwaters to the confluence, MWAT stream temperatures increase in the downstream
direction along Chamberlain Creek by as much as 3 °C. This trend is fairly consistent
over time, with some indication of a decrease in stream temperature at the furthest
downstream station (site 25) recorded in the last four years of data collection.

Large Wood Loading and Recruitment

Keller et al. (1982) reported the equivalent of one key piece of large wood per 1.8 to 2.5
channel widths in confined, low- to mid-order streams draining old-growth redwood
forests in Redwood National Park, in coastal Humboldt County, California. In JDSF
streams with the same general physical characteristics, large wood frequency in 1997
averaged one key piece per 6.9 channel widths (range: one key piece per 2.1 to 23.1
channel widths). The average density of all large wood in the Redwood National Park
streams was 0.136 cubic meters of large wood per square meter of active channel at
sites with drainage areas of the same order of magnitude as the North Fork Caspar Creek
watershed (Keller and MacDonald, 1983). In the same study the authors reported large
wood densities of 0.042 and 0.048 cubic meters per square meter at sites on upper and
lower North Fork Caspar Creek, respectively. O'Connor and Ziemer (1989) found a large
wood density of 0.017 cubic meters per square meter in an area they define as the
"effective zone" (roughly equivalent to the active channel) in their study reaches on North
Fork Caspar Creek. This apparent discrepancy may be the result of local variability in
large wood densities. The value reported by O'Connor and Ziemer (1989) may better
represent the average for North Fork Caspar Creek, because their contiguous survey
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reaches encompassed a larger area of the channel than did the area surveyed by Keller
and MacDonald (1983).

Napolitano (1998) reported a large wood density in North Fork Caspar Creek of 24
kilograms per square meter and densities in physically similar streams in old-growth
redwood basins of 49-268 kilograms per square meter. Napolitano (1998) suggests that
large wood loading in North Fork Caspar Creek was greatly diminished by historical
logging activities and changes to second-growth cover. As these comparisons
demonstrate, it is apparent that large wood loading in North Fork Caspar Creek is
considerably lower than in streams bordered by old-growth redwood forest in coastal
northern California. It should be recognized, however, that local variability in large wood
loading can also be influenced by differences in geomorphology, climate, past
management (including channel clearance), and stochastic natural events (such as
episodic windthrow of trees in the riparian zone).

The apparent absence of large wood removal activities in the North Fork Caspar Creek
(post-1940s) contrasts with the extensive large wood removal that has occurred in many
other JDSF streams. The most recent documented removal of large wood and other
obstructions from the channel of North Fork Caspar Creek took place during old-growth
logging between 1864 and 1904, when splash dams were used to transport logs
downstream to the mill (Napolitano, 1998). By contrast, the South Fork Caspar Creek was
cleared of large wood when the main road was built in 1967, at the request of the
Department of Fish and Game. There was extensive debris removal after logging, with a
tractor used directly in the stream expressly for the purpose of bulldozing woody debris
from the channel(Burns, 1972). The role of woody debris in stream ecology was not well
understood at that time, and the log jams were often seen as potential obstructions to
spawning salmonids.

Large woody debris loading in several other JDSF stream reaches was also reported in
biological and hydrological assessments conducted for individual THPs (Valentine et al.,
1995a, 1995b, 1995c¢), and watershed cumulative impacts assessments of THPs (CDF,
1996). The density of large wood in Hare Creek was approximately 0.029 cubic meters
per square meter of high flow channel, and was twice that amount (0.058 m*/m? of high
flow channel) in Bunker Gulch, a tributary to Hare Creek (Valentine et al., 1995c).
Removal of large wood is known to have occurred in Bunker Gulch and portions of Hare
Creek in the 1980s. The Hare Creek drainage may have also been subject to
undocumented large wood removal as part of stream clearance efforts in the 1970s and
old-growth logging around 1900 (Valentine et al., 1995c).

Valentine et al. (1995a, 1995b) and CDF (1996) collected additional large wood loading
data in the Little North Fork Big River, the South Fork Noyo River, and several South Fork
Noyo tributaries. Although these data were recorded as volume (m?®) of large wood per
1,000 ft of channel length, and are therefore not directly comparable to the large wood
loading values reported above, they do allow comparison among several JDSF
watersheds. Loading was highest in the Little North Fork Big River (7,675 m®1000 ft) in
which only scattered large wood removal in the 1980s and early 1990s has been
documented. Past large wood removal activity in the Little North Fork Big River is also
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noted by Valentine et al. (1995a), but additional details of the extent or how long ago
large wood was removed from this stream that would supplement the information
presented are not available. In the South Fork Noyo River drainage, large wood loading
ranged from a high of 2,394 cubic meters per 1,000 feet in Peterson Gulch (a small
tributary to the South Fork Noyo River, near the CDFG egg-taking station) to a low of 124
cubic meters per 1,000 ft in mainstem South Fork Noyo River (Valentine et al., 1995b).
Removal of large wood along most of mainstem South Fork Noyo River is documented to
have occurred in the 1950s, 1980s, and 1990s as part of stream clearance projects, but
no removal activity from Peterson Gulch is known. High large wood loading in Peterson
Gulch is thought to be related to construction of a rail line there during old-growth logging
activity (Valentine et al., 1995b). Although old-growth logging has potentially influenced
long-term large wood recruitment rates to these channels, the absence of splash dams in
this area leads to the supposition that the channel was not cleared of large wood during
historical logging operations. However, channel bottoms were commonly utilized as log
skidding routes during early logging. Woody debris was often utilized to provide a hard,
stable skidding surface.

Munn (1997) reported that large wood input rates can be substantially influenced by the
effects of timber harvesting adjacent to the WLPZ, which in North Fork Caspar Creek is
thought to have increased the susceptibility of riparian trees to windthrow. Reid and Hilton
(1998) found that the presence of North Fork Caspar Creek clearcuts at least doubled
tree fall rates for a distance of more than 150 meters (492 ft) into a stand composed of
50-60 meters (164-199 ft) tall second-growth trees. Reid and Hilton (1998) reported that
about 90% of the instances of large wood input occurred from tree falls within 115 feet
(35 m) of the channel in un-reentered second growth redwood/Douglas-fir forests in the
North Fork of Caspar Creek. Slope steepness is high in this second order watershed.
They reported that portions of the stream have locally developed inner gorges, with slope-
lengths of 40 to 100 m and gradients of 30 to 40 degrees (or 58 to 84 percent).

The large wood recruitment rate from the developing second-growth forest in the North
Fork Caspar Creek watershed during the approximately 95 years following the initial
harvesting of old-growth in the 1860s was estimated by O'Connor and Ziemer (1989) to
be 5.3 cubic meters per hectare per year. Recent information on the variable rate of large
wood recruitment over time suggests that this value may be as high as 12.5 m®ha per
year (O'Connor, pers. comm., 1997). Munn (1997) summarized large wood recruitment
data from North Fork Caspar Creek and concluded that recruitment of large wood is most
likely episodic. Recruitment rates in old-growth redwood forests are expected to be higher
than those observed at Caspar Creek, but a quantitative comparison is not possible
owing to a lack of baseline data.

In the Noyo and Ten Mile River watersheds, Benda (2004) reported that wood recruitment
to streams is dominated by non-forest mortality sources (i.e., bank erosion and
streamside landsliding): 64% in Ten Mile and 85% in the Noyo River basins). Ninety
percent of wood recruitment (by volume) was found to occur within 14 m (46 ft) and 8 m
(26 ft) of stream edges respectively in Ten Mile and Noyo watersheds.
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In a comprehensive review of the literature, Lassettre and Harris (2001) state: “To ensure
future supplies of large wood to stream channels, buffer strips serving as reservoirs of
wood supply should be wide enough to encompass the zone of large wood input, typically
within 20 m to 30 m of the stream channel (Lienkaemper and Swanson, 1987; McDade et
al., 1990; Van Sickle and Gregory, 1990) ”... “The use of a selectively logged fringe buffer
adjacent to the streamside buffer may serve to reduce abnormally high rates of windthrow
and preserve natural input rates. Any selective cutting within buffer strips should leave an
abundant supply of the largest trees for recruitment (Murphy and Koski, 1989; Abbe and
Montgomery, 1996).”

Much of the riparian landscape on JDSF is not yet providing full riparian function. Seral
stage classification provides a general indication of riparian conditions and quality. Two
percent of the riparian vegetation found in JDSF is made up of young open forest and
34 percent is mid-seral forest. Where some level of disturbance has occurred in riparian
areas, there would be an extended period required to attain fully functioning conditions.
For example, in early-seral stages, the immature riparian vegetation (both hardwood and
coniferous species) is a low-to-moderate shade source and a poor contributor of large
wood. In mid-seral stages, the riparian vegetation is a good shade source and a low-to-
moderate contributor of large wood. Most riparian vegetation does not become a good
source of large wood until the late-seral stages. Although much of the land is currently in
early- to mid-seral stages, riparian habitat should improve over time (20 to 90 years).

6.1.5 Aquatic Habitat Conditions: Contributing and Receiving Watersheds in the JDSF
Assessment Area

Habitat Suitability Overview

Historic management practices and more recent (mid-1980s to mid-1990s) harvest levels
in assessment watershed areas (Noyo and Big River) and other adjacent watersheds
(Pudding Creek, Ten Mile) at the regional scale may have contributed to the decline of
salmonid habitat quality and populations.

Unstable but improving watershed conditions on lands adjacent to JDSF make the rate of
coho salmon habitat recovery and population sustainability uncertain. As such, JDSF
makes a significant regional contribution to the maintenance and/or reestablishment of
coho stocks along the Mendocino coast.

Outside JDSF, canopy cover data has been collected as part of the Department of Fish
and Game (DFG) stream surveys that were conduct between 1995 and 2003. The
information relating streamside canopy cover and forest composition is presented in
Appendix 12. In summary, the data shows that most of the streams that were surveyed
meet or exceed the 85% canopy cover target. Stream reaches that do not can be found
along the mainstem of the Big River, the mainstem of the Noyo, North Fork of the Big
River, South Fork of the Big River, and some of the major tributaries (i.e., Daughtery Cr.,
Mettick Cr., and James Cr).
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Additional information on canopy cover is contained in watershed assessments that have
been conducted by private landowners. Streamside canopy cover data was collected by
MRC for their lands in the Noyo River watershed in 1998. Canopy cover was grouped
into three classes: high (>70%), moderate (40 — 70%) and low (0 — 40%). The canopy
closure assessment showed a maijority of Class | streams with a high streamside shade
classification (58% of total Class | watercourses). However, a significant percentage of
the Noyo WAU Class | streams have a moderate streamside shade classification (28% of
Class | watercourses) and low streamside shade classification (14% of Class |
watercourses). Streamside canopy cover data was also collected by MRC for their lands
on the Big River to support a watershed assessment conducted in 2000. Canopy cover
ranged from 40% - 100% across MRC lands in the Big River. In general, canopy cover
appears lowest among the mainstem of the larger river channels and is summarized as
(MRC, 2003):

Canopy closure over watercourses in the Big River WAU ranges from poor to
good. Big River, North Fork Big River and South Fork Big River have less than
ideal canopy cover values but this is to be expected from larger river channels.
East Branch North Fork Big River and Two Log Creek are two areas that have
good canopy cover. Daugherty Creek is an area which has low canopy cover.

BIG RIVER WATERSHED—MENDOCINO REDWOOD COMPANY—STREAM HABITAT
ASSESSMENT-The Big River WAU is comprised of eight planning watersheds, seven of
which were surveyed for fish habitat. The discussion of results is separated into the seven
surveyed planning watersheds of the Big River WAU. Each planning watershed contained
1 to 13 survey segments. Source: Big River Watershed Analysis--Mendocino Redwood
Company

South Fork of the Big River-The Mendocino Redwoods Company (MRC) has substantial
ownership in the South Fork of the Big River. With ownership concentrated in Daugherty
Creek, Mettick Creek and Russel Brook. MRC (2003) conducted a watershed analysis on
their lands in the Big River basin, including an assessment of stream temperature and
canopy cover. The temperature data for most sites were higher than the 16.8°C MWAT
threshold for the North Fork of the Big River, with MWATSs ranging from 17.4 to 19.7°C,
and streamside canopy cover mostly moderate (40% — 70%). Conditions reported on the
South Fork of Big River are similar. MWATSs ranged from 18 to 18.4°C on the mainstem,
with much cooler water recorded along tributaries (12.9 to 15.1°C).

East Branch North Fork Big River-The segments surveyed (BE1, BE2, BE8 and BE14) in
the East Branch North Fork of Big River planning watershed had slope gradients of 0-7%.
Steelhead and coho were present throughout segments BE1 and BE2. Segments BES8
and BE14 did not have salmonids present. Spawning habitat was rated ‘Fair’ for all
segments due to fair to good quantities of spawning gravel but moderate to highly
embedded substrates. Summer rearing habitat was rated ‘Fair’ for segments BE1 and
BEZ2; pool habitat was abundant but there were low amounts of instream cover available
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to fish. Segments BE8 and BE14 were rated ‘Poor’ for rearing habitat due to low amounts
of instream cover, poor pool depths and low levels of large woody debris. Overwintering
habitat was rated ‘Fair’ for segments BE1 and BE14 due to fair to good quantities of
overwintering substrate, which provides shelter to young fish during higher wintertime
flows. Segments BE2 and BES8 received ‘Poor’ overwintering ratings due to low levels of
overwintering substrate and poor pool depths. All segments surveyed within the planning
watershed had shallow pools, which may be related to the low levels of large woody
debris present. Large woody debris was removed from streams within this planning
watershed during the 1980’s and 1990’s.

The lower portions of the East Branch of the North Fork of the Big River were included in
a recent watershed assessment conducted by Mendocino Redwoods Company (MRC,
2003). Streamside canopy cover was mostly high (> 90%) and MWAT values range from
16.3 to 18.4°C along the mainstem. Temperature data on tributaries (Class Il
watercourses) were limited to one year of data, but all sites recorded MWAT values below
15°C.

Lower North Fork Big River-The segments surveyed (BL1, BL3, BL7 and BL12) in the
Lower North Fork of Big River planning watershed had slope gradients of 0-7%.
Steelhead and coho were present throughout segments BL1 and BL3. Segments BL7
and BL12 did not have salmonids present. Spawning habitat was rated ‘Good’ for
segments BL1 and BL3 due to abundant high quality spawning gravels and moderately
embedded substrate. Spawning habitat was rated ‘Poor’ for segments BL7 and BL12 due
to moderate quantities of spawning gravel, highly embedded substrate and high levels of
fine sediment. Summer rearing habitat was rated ‘Fair’ for segments BL1, BL3 and BL12
due to abundant pool habitat, fair to good levels of instream cover and fair to good pool
depths. Segment BL7 was rated ‘Poor’ for rearing habitat since it has poor levels of
instream cover, shallow pools and highly embedded substrates. Overwintering habitat
ratings were ‘Fair’ for segments BL7 and BL12 due to good quantities of overwintering
substrate. BL3 earned a ‘Fair’ overwintering rating for having abundant pool habitat with
good pool depths. Segment BL1 received ‘Poor’ ratings for overwintering habitat due to
low levels of large woody debris as well as poor quantities of overwintering substrate. The
segments surveyed in the smaller tributaries in this planning watershed (BL7 and BL12)
had high levels of fine sediment and shallow pools, which may indicate high sediment
loads.

Rice Creek-The only segment surveyed (Bl1) in the Rice Creek planning watershed had
slope gradients of 0-3%. Coho and steelhead were present throughout the segment
(Mainstem Big River). Spawning habitat was rated ‘Fair’ due to low quantities of spawning
gravels, moderately embedded substrate and moderate levels of fine sediment. Summer
rearing habitat was rated ‘Poor’ due to low levels of instream cover, poor pool depths and
low levels of large woody debris.

Overwintering habitat was rated ‘Poor’ due to low quantities of overwintering substrate as
well as the low levels of instream cover, shallow pools and low levels of large woody
debris that led to ‘Poor’ rearing habitat ratings. Shallow pool depths and the poor instream
cover suggest a need for large woody debris.
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Mettick Creek-There were 13 segments surveyed (BM1, BM3, BM5, BM25, BM26, BM27,
BM31, BM32, BM54, BM55, BM59, BM65 and BM76) in the Mettick Creek planning
watershed with slope gradients of 0-7%. Coho and steelhead were present throughout
segments BM1, BM3, BM5, BM25, BM26, BM27, BM31 and BM32. Steelhead were
present throughout segments BM54, BM55, BM59, BM65 and BM76. Spawning habitat
was rated ‘Fair’ for all segments (except BM3) due to fair quantities of spawning gravel,
moderate to high embeddedness and fair levels of fine sediment. Segment BM3 received
‘Good’ ratings for spawning habitat due to abundant spawning gravels, low
embeddedness and good gravel quality. Summer rearing habitat was rated ‘Fair’ for
segments BM1, BM3, BM5, BM25, BM54, BM65 and BM76 due to fair to good
percentages of pool habitat, moderate amounts of instream cover and moderately
embedded substrates. ‘Poor’ overwintering ratings were received by segments BM26,
BM27, BM31, BM32, BM55 and BMS59 because these segments were highly embedded,
had poor to fair levels of instream cover and low levels of large woody debris.
Overwintering habitat was rated ‘Fair’ for the same segments which rated ‘Fair’ for rearing
habitat due to the low quantities of overwintering substrate, fair amounts of instream
cover and fair to good percentages of pool habitat. ‘Poor’ overwintering ratings were
given to the same segments which rated ‘Poor’ for rearing conditions, because these
segments had no overwintering substrate available to fish, poor instream cover and low
levels of large woody debris.

This planning watershed had low levels of large woody debris present, which may be the
cause of the shallow pool depths. Large woody debris was removed from streams within
this planning watershed during the 1980’s and 1990’s.

Russell Brook-The segments surveyed (BR1, BR2, BR4, BR5, BR6, BR7 and BR29)
within the Russell Brook planning watershed had slope gradients of 0-7%. Coho and
steelhead were present in the mainstem Big River (segments BR1, BR2 and BR4).
Steelhead are present throughout segments BR5, BR6, BR7 and BR29. Spawning habitat
was rated ‘Fair’ for all segments (except BR2) due to fair to good quantities of spawning
gravels and fair levels of fine sediment. BR2 received a ‘Good’ spawning habitat rating
due to abundant spawning gravels, moderately embedded substrate and good gravel
quality. Summer rearing habitat was rated ‘Poor’ for segment BR29 due to low levels of
large woody debris, highly embedded substrates and poor pool depths. Summer rearing
habitat was rated ‘Fair’ for all other segments due to abundant pool habitat, moderate to
high embeddedness and low levels of large woody debris. Overwintering habitat was
rated ‘Fair’ for all segments except BR1 and BR29, which rated ‘Poor’ due to low
quantities of overwintering substrate and low levels of large woody debris. The segments
which rated ‘Fair’ for overwintering habitat had abundant pool habitat but also had low
levels of both large woody debris and overwintering substrate. All segments surveyed
within the Russell Brook planning watershed (except BR7) had poor levels of large woody
debris and poor instream cover available to fish. Large woody debris was removed from
streams within this planning watershed during the 1980’s and1990’s.

South Daugherty Creek -The segments surveyed (BS1, BS3, BS5, BS15, BS23, BS24
and BS49) within the South Daugherty planning watershed had slope gradients of 0-7%.
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Coho and steelhead were present throughout segments BS1, BS3 and BS5. Steelhead
were present throughout all other segments. Spawning habitat was rated ‘Fair’ for all
segments except BS49, which received a ‘Poor’ rating due to the highly embedded
substrates and high levels of fine sediment. All of the other segments were rated ‘Fair’ for
spawning habitat due to abundant quantities of spawning gravels. Summer rearing habitat
was rated ‘Poor’ for segment BS23 due to poor pool depths and low levels of large woody
debris. All other segments were rated ‘Fair’ for rearing habitat due to fair percentages of
pool habitat and poor to fair levels of large woody debris. Overwintering habitat was rated
‘Fair’ for all segments except BS15, which rated ‘Good’ due to good quantities of
overwintering substrate, fair levels of large woody debris and abundant pool habitat. The
other segments, which were rated ‘Fair’, had shallow pools and less pool habitat. All of
the segments surveyed within this planning watershed had poor pool depths, which may
be related to the low levels of large woody debris present. Large woody debris was
removed from streams within this planning watershed during the 1980’s and 1990’s.

Two Log Creek-The segments surveyed (BT1, BT2, BT4, BT4(2), BT5, BT12 and BT26)
in the Two Log Creek planning watershed had slope gradients of 0-7%. Coho and
steelhead were present throughout segments BT1, BT2, BT4 and BT4(2). Steelhead
were present throughout segment BT12. Segments BT5 and BT26 had no fish present.
Spawning habitat was rated ‘Fair’ for all segments except BT5 and BT26, which rated
‘Poor’ due to highly embedded substrates and high levels of fine sediment. The remaining
segments (which rated ‘Fair’) had fair to good quantities of spawning gravel and fair levels
of fine sediment. Summer rearing habitat was rated ‘Fair’ for segments BT2 and BT4 due
to moderately embedded substrates and fair to good percentages of pool habitat. Rearing
habitat rated ‘Poor’ for the other segments due to shallow pool depth, highly embedded
substrates and poor levels of large woody debris. Overwintering habitat rated ‘Fair’ for
segments BT4 and BTS due to abundant pool habitat and fair to good instream cover
available to fish. All other segments received ‘Poor’ overwintering habitat ratings due to
low quantities of overwintering substrate, low levels of large woody debris and shallow
pools. All of the segments surveyed within this planning watershed had poor pool depths,
which may be related to the low levels of large woody debris present. Large woody debris
was removed from streams within this planning watershed during the 1980’s and 1990’s.

Noyo River Watershed—Mendocino Redwood Company-Stream Habitat
Assessment- Water temperatures across the Noyo are generally desirable and below
MWAT thresholds. However, water temperatures increase dramatically in the interior
watersheds with the diminishing coastal influence. The warmest stream temperatures are
recorded in the headwaters of the North Fork of the Noyo, where summer air
temperatures can regularly exceed 100 °F. Source: Noyo River Watershed Analysis-
Mendocino Redwood Company

Upper and Middle Noyo (outside JDSF) -The Upper Noyo consists of the headwaters of
the Noyo (27 mi®) and the North Fork of the Noyo River (25 mi?). The upper end of the
basin is directly west of the city of Willits. The upper mainstem of the Noyo drains a
number of tributaries including: Olds Creek, Redwood Creek, McMullen Creek, NF Noyo
River, Middle Fork of the NF Noyo River, and Hayworth Creek.
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Stream temperature and canopy cover data were collected as part of the Noyo River
Watershed Analysis across the MRC ownership in the Upper Noyo. Stream temperature
was monitored in the Upper Noyo by Louisiana-Pacific Corp. from 1991 t01997 and MRC
in 1999. MRC (2000) reported MWAT values for just 1996 and 1999. Stream
temperatures were monitored during the summer months when the water temperatures
are highest. Many of the monitoring stations recorded MWAT values that exceed the
16.8°C threshold (Welsh et al. 2001; NMFS and USFWS 1997). In addition, many
stations recorded maximum stream temperatures that exceed 20°C. The highest stream
temperatures were recorded on Hayworth Creek and along the mainstem of the Upper
Noyo. Itis presumed that these temperature spikes are associated with extremely warm
weather conditions and are not sustained for long periods of time.

Stream temperature in the middle and lower portions of the mainstem Noyo are
potentially of concern, although, there is little historic water temperature data available for
comparison. Monitoring locations have consistently reported MWAT values that exceed
the target threshold of 16.8 °C. Much cooler stream temperatures are reported for
tributaries to the Noyo, with MWAT values ranging from 13.2 to 16.3°C (Table VI1.6.1.5).
Water temperatures for these tributaries have remained below the target threshold
despite a history of intensive land management across each of these watersheds.

Table VII.6.1.5. Water Temperature (MWAT) for tributaries to the Noyo River.

Percent Annual Instream Water Temperature (MWAT) (°C)
Stream Harvested (Target Temperature is < 16.8° C
Name 1986-2004 | 1994 [ 1995 [ 1996 | 1997 [ 1998 | 1999 [ 2000 [ 2001 [ 2002 | 2003
'E'tt'eNO”h 80% | 13.7 | 15.1 | 141 | 15.6 | 14.1 | 143 | 13.8 | 13.9 | 14.1 | 14.6
ork Noyo
Duffy Guich 83% 15.4 | 15.1 | 14.9 | 14.8 | 14.6 14.8
Kass Creek 63% 132 [ 145 | 16.3 | 138 | 13.8 | 13.6 | 13.4 | 136 | 13.6 | 14.1

The following discussion of results is separated into the six planning watersheds of the

Noyo Watershed Analysis Unit (WAU). Each planning watershed contained one to eight
survey segments.

North Fork Noyo-The segments surveyed (1, 3, 23, and 48) in the North Fork Noyo

planning watershed range between 0% and 4% slope. Geomorphic Units 1-3 are
associated with these segments. These Geomorphic Units are depositional with varying
confinement associated with strath terraces. Coho and steelhead were found in all
segments except 48 which had only steelhead. Spawning habitat rated ‘Fair’ in all
segments except segment 1, which rated ‘Good’. All of the segments exhibited an
abundance of spawning gravel with low levels of embeddedness, and a high amount of
fine sediment. Segment 1 had a low amount of fine sediment present, raising the overall
rating for measured parameters to ‘Good.” Rearing habitat in segments 1 and 3 rated
‘Poor’, while 23 and 48 rated ‘Fair’.

Fewer pools, a lower amount of wood, and a higher percentage of embeddedness

contributed to the ‘Poor’ rating Segments 23 and 48 had a higher frequency of pools
which increased their rating to ‘Fair’, however all segments lacked instream cover and
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pool depth which prevented ratings from being ‘Good’. The overwintering habitats in
these segments all rated ‘Poor’ except for segment 48 which received a ‘Fair’ rating.
Overall these units had a fair amount of pools per stream length, yet lacked large wood,
substrate roughness, and other elements of shelter complexity. Segment 48 had
adequate large wood and received a ‘Good’ rating in that category.

Olds Creek -The segments surveyed (56, 57, 63, and 64) in the Olds Creek planning
watershed ranged from 0% to 4% slope. These segments are in Geomorphic Units 1-3.
These Geomorphic Units are depositional with varying confinement associated with strath
terraces. Steelhead were present in all segments, and coho were found in segments 63
and 64. Spawning habitat rated ‘Good’ in segments 56 and 57, and ‘Fair’ in segments 63
and 64. There were low levels of embeddedness and fine sediment in all of the segments.
Gravel quantity decreased in segments 63 and 64, lowering the overall quality. Segments
57 and 64 were assigned ‘Poor’ ratings for both rearing and overwintering habitat due to
the lack of pools, low pool frequency and poor pool depth. In addition, little large wood
was present. All segments had sufficient amounts of overwintering substrate which
provides an element of roughness, but this alone does not warrant ‘Good’ overwintering
habitat ratings for these units.

McMullen Creek -Only segment 80 was surveyed in this planning watershed. This
segment is within Geomorphic Unit 3. Geomorphic Unit 3 is characterized by slightly
entrenched depositional channels within strath terraces and ‘U’-shaped canyons.
Segment 80 has a slope of 1% to 2%, and both coho and steelhead were present.
Spawning habitat consisted of low amounts of gravel, low embeddedness, and low levels
of fines. The overall rating was ‘Fair’. Rearing habitat was ‘Poor’ due to the lack of pools
and large wood. Overwintering habitat was characterized by low amounts of pools, but
high levels of substrate roughness, shelter, and small woody debris, which creates
refuges for young fish. The overall rating was ‘Fair’.

Redwood Creek -The two segments surveyed (92(lower) and 92(upper)) in this planning
watershed had slope gradients of 1% to 2%. These segments are within Geomorphic Unit
3. Geomorphic Unit 3 is characterized as a slightly entrenched depositional channel
within strath terraces and ‘U’-shaped canyons. Both coho and steelhead are found
throughout these segments. These segments rated ‘Good’ for spawning habitat. Gravel
quantity was abundant in these sections with low levels of fine sediment associated with
them. Embeddedness was slightly higher in segment 92 (lower). Rearing rated ‘Good’ for
the upstream segment, 92 (upper), and ‘Fair’ for the lower segment of 92. Overwintering
habitat was rated ‘Good’ for both of these segments. The lower segment had 50% less
large wood and fewer pools than the upstream segment. Of the pools that were present in
segment 92 (lower), only 13% were greater than 3 ft. in depth. Eighty-nine percent of the
pools in Segment 92 (upper) were greater than 3 ft. deep. Redwood Creek had the
highest densities of juvenile coho salmon than any other planning watershed in the Noyo
River WAU.

Hayworth Creek -The five segments surveyed (104, 106, 112, 118, and 119) in the

Hayworth Creek planning watershed had slopes ranging from 0% to 8%. Segment 104 is
in Geomorphic Unit 1 and segments 106 and 118 are in Geomorphic Unit 2. These
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geomorphic units are depositional with varying confinement associated with strath
terraces. Segments 112 and 119 are in Geomorphic Unit 4. This Unit is characterized as
a moderate gradient transport segment of ‘V’-shaped canyons. Steelhead were found in
all segments and coho were found in segments 104 and 106. Spawning habitat was
assigned a rating of ‘Fair’ in segments 104, 106, and 118. The other two segments, 112
and 119, had the highest amount of subsurface fines and the least amount of spawning
gravel. Segment 112 was entirely boulder dominated. These factors lead to a rating of
‘Poor’ for spawning habitat quality for segments 112 and 119. Rearing habitat for
segments 106, 112, 118, and 119 was ‘Fair’. Segment 104 was ‘Good’ for rearing habitat.
Segment 119 had the fewest amount of pools, the lowest value of shelter complexity, and
no pools greater than 3 ft. deep. Overwintering habitat was rated ‘Fair’ in all segments
except 104, which was ‘Good’. Of the four ‘Fair segments, only one, segment 106, had
pools with a residual depth greater than 3 ft. Segment 104 had the highest shelter value,
highest amount of pools by stream length, and 59% of the pools were greater than 3 ft. in
residual depth.

Middle Fork North Fork Noyo-The eight segments surveyed (152(lower), 152(upper),
153(lower), 153(upper), 156, 159(lower), 159(upper), and 161) in the Middle Fork Noyo
Planning Watershed had slope gradients ranging from 1% to 8%. Segments 152, 153,
and 159 are within Geomorphic Units 1-3. These geomorphic units are depositional with
varying confinement associated with strath terraces. Segments 156 and 161 are in
Geomorphic Unit 4. This Unit is characterized as a moderate gradient transport segment
of ‘V’-shaped canyons. Segments 156, 159(lower), 159(upper) and 161 had only
steelhead present while steelhead and coho were found in all other segments. The
spawning habitat was rated as ‘Fair’ for all but two segments, 159(lower) and 161.
Segment 159(lower) was rated as ‘Good’ and segment 161 was rated as ‘Poor’. The
‘Poor’ rating was attributed to higher amounts of subsurface fines that lead to an
increased amount of embeddedness.

Segments 153 (upper) and 159 (lower) rated ‘Poor’ for rearing habitat. These two units

had the least amount of pools per stream length, no pools greater than 3 ft. deep, and a
decreased pool frequency. Segments 153(lower) and 159(upper) rated ‘Fair’ for rearing
habitat. For overwintering habitat, six of the eight segments were rated as ‘Fair’.

Segment 156, which had the greatest number of pools and the highest frequency of pool
spacing, was the only ‘Good’ rating for overwintering habitat. Segment 159(lower)
received the only ‘Poor’ overwintering rating due to a lack of pool frequency, pool shelter
complexity, and lack of large substrate.

6.1.6 Timber Harvest History

The rate of timber harvest increased substantially from the mid-1980s to the mid-1990s in
the Noyo River watershed, when compared with periods for the last 70 years (Figure VII
6.1.10). In some sub-basins approximately 80% of the land area has been included in a
THP applying a range of harvest prescriptions. Extensive harvests in portions of the Big
River watershed to the south of JDSF also occurred from the mid-1980s through the
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decade of the 1990s. Detailed harvest history information may be found in section
VIII.2.1 and Appendix 14.
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Estimated acres of annual timber harvest

1933-1942  1942-1957 1957-1965 1965-1978 1978-1988 1988-1996  1996-1999
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Figure VII 6.1.10. Average Acres of Timber Harvest per Year in the Noyo River
Watershed.

Big River and Noyo River

Big River-Large woody debris recruitment potential and in-stream large wood demand
provides baseline information on the structure and composition of the riparian stand and
the level of concern about current large wood conditions in the stream (Mendocino
Redwood Company, 2002).

Only six of forty-four segments surveyed in the Big River WAU met the target for key
large wood. However, many of the streams in the WAU have reasonably good levels of
functional large wood. Generally, large wood loading in streams in the Big River WAU
needs improvement.

Debris jams, though very scarce in the Big River WAU, were shown to contain a
significant portion of the total piece count and volume when they occurred. In the Big
River WAU, debris jams occurred in seven segments and contained approximately 40-
50% of the total pieces and at times a considerable amount of the total volume. In a few
streams, debris jams actually affected whether or not the segment met the key large
wood target. Although there obviously can be a significant amount of large wood trapped
in debris jams, the ecological function may not be accurately represented by numbers
alone. All of the pieces in a debris jam may actually have more habitat value if they were
spread out in the stream as opposed to being piled up in one spot. The percent of volume
contained in debris accumulations (>3 pieces) varied widely in segments in the Big River
WAU. A considerable amount of large wood in any given segment was at least partially
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buried. A significant portion of the large wood volume may therefore, eventually be useful
to the stream (Mendocino Redwood Company, 2002).

Large wood species composition was largely redwood dominated. This Mendocino
Redwood Company analysis was limited to pieces not contained within debris jams.
Redwood comprised 77% of the large wood volume in all surveys in the Big River WAU
and in a few streams all pieces were redwood. This may not be surprising, as these
streams flow through a redwood forest, but it does show that the large wood currently
found in streams within the Big River WAU is more stable, as redwood breaks down more
slowly in streams than hardwood species (Mendocino Redwood Company, 2002).

Nearly all segments in the Big River WAU contained large wood that was not recently
contributed to the stream. All but two of the segments fell into the 0-25% category for
large wood recently recruited (<10 yrs). It did not appear that many of the large wood
pieces had been contributed within the last 10 years.

Riparian recruitment potential is, in general, quite poor in the Big River WAU. Exceptions
are the East Branch North Fork of Big River and Two Log Creek, where the majority of
riparian stands fall into the high and moderate recruitment potential rating. Provided this
is maintained, good future large wood recruitment potential from the riparian stands will
be present in these streams. Here, as in most of the Big River WAU, Class Il and llI
channels have especially poor riparian stands. Russell Brook, South Fork Big River,
upper Daughtery Creek and especially Ramon Creek are noteworthy for their
exceptionally low riparian recruitment potential. Past harvesting activities in riparian areas
have resulted in small-sized, open stands, which are composed of mixed conifer and
hardwood species. Due primarily to the low large wood recruitment potential of riparian
stands, nearly every major channel in the Big River WAU falls into the high instream large
wood demand category. The mainstem Big River, South Fork Big River, North Fork Big
River, and East Branch North Fork Big River are large wood deficient (Mendocino
Redwood Company, 2002).

Table VI1.6.1.6 shows the instream large wood quality rating for major streams and
sections of stream or river in individual Calwater planning watersheds. Currently the
major streams within the Big River WAU have a mix of marginal and deficient large wood
quality ratings. None of the major streams in the Big River WAU received an on- target
rating.

Noyo River- Fifty percent of the units surveyed within these planning watersheds were
deficient in large wood and twenty-five percent had optimal large wood. Between 1959
and 1964 CDFG removed large wood accumulations by burning in channel and cutting
material and placing it above the floodplain. Approximately 4,661,668 board feet were

removed from the Noyo River during this time period (Mendocino Redwood Company,
2002).
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Table VI1.6.1.6. Instream large wood Quality Ratings for Major Streams and
Sections of Streams or Rivers in Calwater Planning Watersheds for the
Gualala WAU. Source: Mendocino Redwood Company, 2002
Instream
Large Wood
Stream Calwater Planning Watershed | Quality Rating
Big River (Two Log PWS) Two Log Creek Deficient
Big River (Russell Brook PWS) |Russell Brook Deficient
Big River (Rice Creek PWS) Rice Creek Deficient
Russell Brook Russell Brook Marginal
North Fork Big River Lower North Fork Big River Deficient
East Branch North Fork Big East Branch North Fork Big Marginal
River River
Two Log Creek Two Log Creek Deficient
Tramway Gulch Two Log Creek Marginal
South Fork Big River Mettick Creek Deficient
Ramon Creek Mettick Creek Marginal
Mettick Creek Mettick Creek Deficient
Anderson Gulch Mettick Creek Deficient
Boardman Gulch Mettick Creek Deficient
Halfway House Gulch Mettick Creek Marginal
Daugherty Creek South Daugherty Marginal
Soda Creek South Daugherty Marginal
Gates Creek South Daugherty Marginal
Snuffins Creek South Daugherty Marginal

The quantities of material (in board feet (bf)) removed from the tributaries is listed below:

Tributary Large Wood Removed
Little North Fork Noyo 201,420 bf.
North Fork Noyo 18,000 bf.
Hayworth Creek 2,232,480 bf.
Duffy Gulch 362,040 bf.
Burbeck Creek 67,800 bf.
Kass Creek (S.F. Noyo) 132,024 bf.
Marble Gulch 604,440 bf.
Olds Creek 153,900 bf.
Redwood Creek 590,244 bf.
McMullen Creek 299,340 bf.

Large wood was determined to be sparse in the mainstem channel segments of the Noyo
WAU; the Noyo River, North Fork Noyo River, and Hayworth Creek. Most sections of
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these mainstem rivers are large channels with high stream power. In the mainstem rivers
of the Noyo River WAU, very large large wood pieces or large debris jams are required to
keep the large wood in the channel during high flow events.

Large wood is generally sparse, with some areas of abundant large wood in the channel
segments of Redwood Creek, Olds Creek, Middle Fork of the North Fork Noyo River,
Burbeck Creek, and Marble Gulch. The smaller tributaries of the Noyo WAU vary from
having sparse to abundant large wood in their channel segments.

In many of the channel segments of the Noyo River tributaries, large wood is limited
(Table VI1.6.1.7).

Water Temperature-Water temperatures vary both spatially and temporally across the
JDSF EIR assessment area. In general, stream temperatures are highest in some of the
larger tributaries towards the interior (i.e., eastern) portions, and along portions of the
mainstem Noyo River, the Big River and the North and South Forks of the Big River.
Achieving targets for canopy cover will require a period of time sufficient to increase both
tree height and canopy density. In addition, stream temperatures in a watershed tend to
increase in the downstream direction and increase with increasing watershed area
(Figure 1). Water temperature data indicate that stream temperatures along the middle
and upper mainstem of the Noyo River remains warm and are consistently warmer than
water temperatures measured along the lower reaches of the South Fork Noyo
downstream of JDSF. This is undoubtedly due to the fact that the channels are wider,
have been subjected to substantial canopy reductions in the past, and trees growing
along the margins of the stream are incapable of fully shading the full channel width.

To prevent any future impacts to water temperature from the proposed management plan
JDSF will meet or exceed all watercourse protection measures as stated in the FPRs. In
addition, JDSF is committed to maintaining a network of monitoring stations that can be
used to document trends in water temperature and identify potential impacts on water
temperature from forest management. Currently, most streams within JDSF consistently
record water temperature that is below the MWAT threshold of 16.8° C. However, Parlin
Creek, Chamberlain Creek and James Creek have all recorded MWAT values that
exceed this threshold and are areas of potential concern. These areas should be
priorities for continued monitoring and canopy development.
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Table VII1.6.1.7. Large woody Debris in Selected Stream Segments of the Noyo WAU. Source: Mendocino
Redwood Company, 2002

Active Channel Bankfull Channel Overall
Key
Function large Percent
Functional Key large | Functional | allarge | Keylarge | wood Current/
Stream Segment | |arge wood (# | Key large wood | wood  [large wood| wood (bf | wood (# | (bf#/10 Relic
Name 100 m) (# pieces) (#100m) | (# pieces) | #/100m) in bfull) 0m) Recruitment

Noyo River 0.8 1 0.3 5 1.3 2 0.5 n/a

Noyo River 2.1 2 04 11 23 2 04 90/10
North Fork Noyo 0.2 4 0.9 8 1.8 4 0.9 n/a
Hayworth 0.0 0 0.0 2 0.8 0 0.0 n/a

North Fork Noyo 2.0 0 0.0 4 2.0 1 0.5 n/a

Olds Creek 1.1 0 0.0 0 0.0 0 0.0 n/a

Marble Gulch 2.7 3 1.6 6 3.2 6 3.2 65/35
Hayworth Creek 0.9 0 0.0 5 1.5 1 0.3 60/40
Hayworth Creek 4.4 1 04 80 32.2 14 5.6 70/30
North Fork Noyo 3.5 3 1.2 16 6.2 3 1.2 70/30
Redwood Creek 5.4 2 0.9 13 5.9 0 0.0 100/0
Redwood Creek 10.8 5 1.5 38 11.7 6 1.8 n/a
Burbeck trib. 3.3 0 0.0 1 0.7 2 1.3 80/20
Upper trib. Of Noyo 7.7 0 0.0 2 2.2 0 0.0 100/0
Unnamed trib.of Noyo | 11.0 4 2.0 5 2.5 2 1.0 80/20
Gulch#7 14.5 3 2.9 15 14.5 3 2.9 80/20
MiddleForkNorthFork 8.7 0 0.0 22 10.1 1 0.5 90/10
MiddleForkNorthFork 9.3 1 0.7 15 10.7 3 2.1 90/10
North Fork Noyo 3.6 4 1.4 27 9.8 4 1.4 90/10
North Fork Noyo 14.7 0 0.0 26 15.9 0 0.0 95/5
Middle Fork North Fork | 7.3 6 2.9 25 12.2 7 3.4 n/a
DeWarren Creek 33.5 11 7.2 51 33.5 15 9.8 80/20
North Fork Hayworth 0.5 2 1.1 31 16.9 26 14.2 10/90
Soda Creek 36.1 11 7.2 66 43.3 16 10.5 15/85
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North Fork Big River (excerpted from NCWAP Big River)--

The North Fork Big appears to heat relatively quickly upstream of, and at, the
boundary of the JDSF. The observed MWATSs go from 63° F in the headwater
area to 66° F at the JDSF boundary. This is likely due to poor canopy, low flows,
and possibly different temperature probe placement protocols between
ownerships.

Once in JDSF, water temperatures begin a steady decline. Based on
temperature monitors in the North Fork on either side of the James Creek
confluence and monitors in James Creek, it appears as though James Creek has
a slight cooling effect on the North Fork. Recorded MWATSs in the North Fork
around James Creek were 65-66° F. James Creek appears to be fully suitable at
the headwaters and progressively becomes warmer until the confluence with the
North Fork. The one year of monitoring near the confluence of the North Fork
indicated an MWAT of 63° F.

Similarly, temperature monitors in the North Fork on either side of the
Chamberlain Creek confluence and monitors in Chamberlain Creek, it appears
as though Chamberlain Creek has a cooling effect on the North Fork. Recorded
MWATS in the North Fork around Chamberlain Creek were 64-65° F.
Chamberlain Creek appears to be fully suitable at the headwaters and
progressively becomes warmer until the confluence with the North Fork.
Monitoring near the confluence of the North Fork indicated MWATSs of 62-63° F.

Other monitoring was conducted on several tributaries to Chamberlain Creek,
including West Chamberlain Creek, Arvola Gulch, and Water Gulch. Each of
these tributaries were fully to moderately suitable in the years monitored with
MWATSs of 57-61° F. The thermograph from the Water Guich site suggests that
that the monitoring location may have a significant groundwater component
and/or possibly a thermally stratified pool, especially in August and September.
To the extent that Water Gulch and West Chamberlain Creek contribute flow to
Chamberlain Creek, it is likely that they contribute some amount of cooling to
Chamberlain Creek.

The final site in lower Chamberlain Creek (JDSF 539) appears to have
substantially higher water temperatures than JDSF 538. Based on a 1994
Landsat vegetation map (KRIS Big River), it may be that the elevated
temperatures seen at this site are due to a large clearing in this portion of
Chamberlain Creek.

Water temperatures downstream of Chamberlain Creek and upstream of the
East Branch North Fork appear to remain relatively constant, if the data from
JDSF 532 can be extrapolated. In any case, the MWAT at this site does not
appear to be substantially different from JDSF 531 (the site upstream of it). The
MWAT in this area, with three years of monitoring, is approximately 64° F.
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The East Branch of the North Fork has some indication of headwaters with an
MWAT of approximately 60° F, but with increasing water temperatures between
the headwater monitoring site (FSP 5234) and the next site (FSP 5213), which
had recorded MWATSs of approximately 62-63° F in the two years of monitoring.
Water temperatures appear to remain relatively constant to the mouth of the East
Branch North Fork, with MWATSs between 61-65° F.

Frykman and Steam Donkey Gulch, two small tributaries of the East Branch
North Fork, were monitored. However, while the water temperatures in both
tributaries were fully suitable in the years monitored, it appears as though these
temperature probes were placed in a deep stratified pool or are dominated by
groundwater influences. In any case, it is unlikely that they contribute significantly
to the mainstem of the East Branch North Fork.

Water temperatures in the North Fork below the confluence with the East Branch
North Fork appear to increase significantly from what was recorded in JDSF 532
(upstream of the East Branch North Fork). The maximum MWAT increases
between JDSF 532 and MRC 75-4 from approximately 65 to 67° F. While it does
not appear the confluence of the East Branch North Fork would significantly
affect water temperatures, the difference may be due to local conditions
upstream of MRC 75-4 such as poor canopy, or just could be an artifact of the
fact that MRC 75-4 was only monitored during one year, which did not coincide
with the years monitored at JDSF 532.
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FIGURE 16: RANGE OF MWATS, NORTH FORK BIG RIVER. SUBBASIN
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Overall Summary (excerpted from NCWAP Big River)--

With the exception of the Big River Estuary, continuous water temperature data
loggers were available in every subbasin. Water temperatures in the mainstem
Big River were high in virtually every location tested, and the daily maximum
temperatures sometimes exceeded the lethal threshold for salmonids.

Tributaries in the Lower Big River subbasin had fully suitable to moderately
suitable water temperatures. It is likely that this is due, in large part, to the
cooling marine influence in this subbasin. Although not supported by any data, it
is probable that higher precipitation in this subbasin also assists in the rapid re-
growth of the forest and understory vegetation that offers stream shading.
Overall, the water temperature in the Lower Big River tributaries appears to be in
the best condition of any subbasin in the Big River watershed. Also, it is likely
that the Little North Fork has some cooling effect as it enters the mainstem Big
River.

Tributaries in the Middle Big River subbasin had fully suitable to undetermined
water temperatures. While the data in this subbasin is relatively spare, it is likely
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that the marine influence in this subbasin and rapid re-growth of vegetation also
helps keeps water temperatures relatively low. The tributaries that were
monitored in this subbasin appear to be in good condition with respect to water
temperature for salmonids. Also, it is likely that the Two Log Creek has some
cooling effect as it enters the mainstem Big River. Tributaries in the Upper Big
River subbasin had fully suitable to somewhat unsuitable water temperatures.
However, except for the site on Russell Brook and two other sites that appear to
be dominated by groundwater, the tributaries that were monitored in this
subbasin appear to be in poor condition with respect to water temperature for
salmonids. It also appears as that the upper mainstem Big River is one of the
origins of the warm water seen downstream. Water leaves this subbasin with an
MWAT of roughly 66-68°F.

Tributaries in the North Fork subbasin, including the North Fork itself, had fully
suitable to moderately unsuitable water temperatures. Generally, the tributaries
that were monitored in this subbasin appear to be in good condition with respect
to water temperature for salmonids. The notable exception to this is Lower
Chamberlain Creek, most of the East Branch of the North Fork, and the
mainstem of the North Fork. The mainstem North Fork is unusual in that it
exhibits a rapid increase in water temperature upstream of the JDSF boundary,
and then slowly declines until it leaves JDSF, and again shows a rapid increase
near the confluence with the mainstem Big River. The obvious hypothesis is that
it may be due to naturally poor canopy or to commercial timber harvesting on
either end of the North Fork. In any case, this should be investigated further. It
also appears as that the North Fork is one of the origins of the warm water seen
downstream in the mainstem Big River. Water leaves this subbasin with an
MWAT of roughly 67°F.

Tributaries in the South Fork subbasin, including the South Fork Big River, had
fully suitable to fully unsuitable water temperatures. Except for the tributaries that
appear to be dominated by groundwater and the one site in the Montgomery
Reserve, the sites in this subbasin were poor with respect to water temperature.
In fact, the lower mainstem South Fork had the highest daily water temperature
(74° F) of any stream other than the mainstem Big River. Conversely, the site in
the Montgomery Reserve is a good example of what can be achieved with
adequate canopy in the warmer interior portion of the Big River watershed. Water
leaves the South Fork subbasin with an MWAT of roughly 67-69°F.

6.1.7 Regional Salmonid Population Status

Coho Salmon

A comprehensive review of estimates of historic abundance, decline and present status
of coho salmon in California is provided by Brown et al. (1994). They estimated that the

coho salmon annual spawning population in California ranged between 200,000 and
500,000 fish in the 1940s, which declined to about 100,000 fish by the 1960s, followed
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by a further decline to about 31,000 fish by 1991, of which 57 percent were artificially
propagated. The other 43 percent (13,240) were natural spawners, which included
naturally-produced, wild fish and naturalized (hatchery-influenced) fish. Brown et al.
(1994) cautioned that this estimate could be overstated by 50 percent or more. Of the
13,240, only about 5,000 were naturally-produced, wild coho salmon without hatchery
influence, and many of these were in individual stream populations of less than 100 fish
each. In summary, Brown et al. (1994) concluded that the California coho salmon
population had declined more than 94 percent since the 1940s, with the greatest decline
occurring since the 1960s (Table VII.6.1.8). Brown et al. (1994) in Historical Decline
and Current Status of Coho Salmon in California indicated that California coho salmon
were in need of protection under the Endangered Species Act. They noted that one of
the last of seven adult coho populations in the hundreds occurred in the Noyo River.
The remaining coho salmon populations that number in the hundreds are important to
conservation and restoration of the species because they provide a source of colonists
for other streams. The current population centers, according to Brown et al. (1994), are
several hundred miles from one another.

Nehlsen et al. (1991) provided no specific information on individual coho salmon
populations in their 1991 status review, but concluded that salmon stocks in small
coastal streams north of San Francisco Bay were at moderate risk of extinction and
those in coastal streams south of San Francisco Bay were at high risk of extinction. A
subsequent status review by the Humboldt Chapter of the American Fisheries Society
(Higgins et al., 1992) found four populations (Pudding Creek, Garcia River, Gualala
rivers, and Russian River) as high risk of extinction and five (Ten Mile, Noyo, Big,
Navarro, and Albion rivers) as stocks of concern.

Risk factors identified by the BRT included extremely low contemporary abundance
compared to historical abundance, widespread local extinction, clear downward trends
in abundance, extensive habitat degradation, and associated decreases in carrying
capacity. Additionally, the BRT concluded that the main stocks of coho salmon in the
CCC ESU have been heavily influenced by hatcheries and that there were relatively few
native coho salmon left in the ESU (Weitkamp et al., 1995). Most existing stocks have a
history of hatchery planting, with many out-of-ESU stock transfers. A subsequent status
review (Schiewe, 1996a), which focused on existing hatcheries, concluded that, despite
the historical introduction of non-native fish, the Scott Creek (Kingfisher Flat) and Noyo
River brood stocks have regularly incorporated wild broodstock and, thus, were unlikely
to differ from naturally spawning fish within the ESU. Recent droughts and unfavorable
ocean conditions were identified as natural factors contributing to reduced run size.

Based on the data presented above, the BRT concluded that all coho salmon stocks in
the CCC ESU were depressed relative to historical abundance and that most extant
populations have been heavily influenced by hatchery operations. They unanimously
concluded that natural populations of coho salmon in this ESU were in danger of
extinction (Weitkamp et al., 1995). After considering new information on coho salmon
presence within the ESU, the majority of the BRT concluded that the ESU was in
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danger of extinction; while a minority concluded the ESU was not presently in danger of

extinction but was likely to become so in the foreseeable future (Schiewe, 1996b).

Table VI1.6.1.8. Historical Estimates of Coho Salmon Spawner Abundance
for Various Rivers and Regions within the Central California
Coast Evolutionarily Significant Unit.

Estimated Escapement
Wable & Brown et
CDFG (1965)* | Pearson (1987)° | al. (1994)°
River/Region 1963 1984-1985 1987-1991
Ten Mile River 6,000 2,000 160°
Noyo River 6,000 2,000 3,740
Big River 6,000 2,000 280
Navarro River 7,000 2,000 300
Garcia river 2,000 500
Other Mendocino County 10,000 7,000° 470'
Gualala River 4,000 1,000 200
Russian River 5,000 1,000 255
Other Sonoma County 1,000 180
Marin County 5,000 435
San Mateo & Santa Cruz 4,100 550 140
Counties
San Mateo County 1,000
Santa Cruz County (excl. 1,500 50
San Lor. Riv.)
San Lorenzo River 1,600 500
ESU Total 56,100 18,050 6,160
Statewide Total 99,400 30,480 13,240

@Values excludes ocean catch.

® Estimates are for wild or naturalized fish; hatchery returns excluded.

¢ Estimates are for wild or naturalized fish; hatchery returns excluded. For
streams without recent spawner estimates (or estimates lower than 20 fish),
assumes 20 spawners.

4Indicates high probability that natural production is by wild fish rather than
naturalized hatchery stocks.

°Value may include Marin and Sonoma County fish.

" Appears to include Garcia River fish.

Source: http://swr.nmfs.noaa.gov/sac/NOAARPTBOARDFORESTRY .pdf
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Table VI1.6.1.9. Historical Presence of Coho salmon in the CCC ESU as Determined by
Brown and Moyle (1981) and the California Department of Fish and Game’s
Analysis of Recent Presence (1995-2001).

Brown et al. (1994) calendar yrs 1987-1990 CDFG (2002) Years 1995-2001
# of
# of # of streams
# of stream | streams | w/coho %
# of streams s w/coho not present
County/River # of streams | Coho surveyed |w/coho | assumed | detected | (1995-
Basin streams | w/info |present| % | in 2001 |present| present in 2001 | 2001)
Mendocino
Coastal 44 35 13| 37 30 11 10 19 52
Ten Mile River 11 10 7 79 11 9 0 2 82
Noyo River 13 12 11| 92 8 7 5 1 92
Big River 16 13 11| 85 8 3 6 64
Navarro River 19 8 4, 50 14 1 8 47
Subtotal 103 78 46| 59 71 36 22 35 62
Sonoma
Coastal 10 2 1| 50 4 0 0 4 0
Gualala River 11 2 11 50 10 0 0 10 0
Russian River 32 24 2| 8 29 1 1 28 0
Subtotal 53 28 41 14 43 1 1 42 4
Marin
Coastal 10 7 7| 100 15 6 0 9 40
Subtotal 10 l4 7|/ 100 15 6 0 9 40
Tribs. To
S. F. Bay
Coastal 7 7 0O O 6 0 0 6 0
Subtotal 7 7 0Of O 6 0 0 6 0
South of
S. F. Bay
Coastal 13 13 5/ 38
Subtotal 13 13 5/ 38
ESU Total 186 133 62| 47 135 43 23 92 42

County classifications are based on the location of the mouth of the river system. Data from CDFG (2002)

In mid-2003, the Board of Forestry and Fire Protection requested information from the
National Oceanic and Atmospheric Administration (NOAA) on salmonid enumeration.
NOAA responded to that request with transmittal of a report summarizing preliminary
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scientific conclusions of the NMFS Biological Review Team (BRT) on the updated
status of 26 ESA-listed Evolutionarily Significant Units (ESUs) of salmon and steelhead
from Washington, Oregon, Idaho, and California. This report represented the best
available data as of April 2003. Preliminary conclusions regarding the updated status of
listed ESUs of West Coast salmon and steelhead, by the West Coast Salmon Biological
Review Team is the basis for the regional status of listed ESUs. Pertinent regional
population and trend data and associated text are reproduced below.

Populations Central California Coho-Within California, coho salmon historically
ranged from the Oregon-California border (including the Winchuck and lllinois River
drainages) south to the streams of northern Monterey Bay (Snyder, 1931; Fry, 1973),
including small tributaries to San Francisco Bay (Brown and Moyle, 1991; Leidy and
Becker, 2001). However, there is some evidence that they historically ranged as far
south as the Pajaro River (Anderson, 1995), the Big Sur River (Hassler et al., 1991), or
even the Santa Ynez River (Lucoff, 1980, fide National Council on Gene Resources
1982), although evidence of spawning populations south of the Pajaro River is
anecdotal (Anderson, 1995). Currently, the southernmost stream that contains coho
salmon is Aptos Creek in Santa Cruz County (NMFS, 2001) (FigureVI1l.6.1.11).

Two coho salmon Evolutionarily Significant Units (ESUs) are found in California; the
Southern Oregon /Northern California Coast Coho ESU (from Punta Gorda, California,
north across the state border to Cape Blanco, Oregon); and the Central California Coast
Coho ESU (from Punta Gorda, California, south to the San Lorenzo River) (Figure
VII.6.1.12).

The National Marine Fisheries Service (NMFS, 2001) Status Review Update for Coho
Salmon (Oncorhynchus kisutch) from the Central California Coast and the California
portion of the Southern Oregon/Northern California Coasts Evolutionarily Significant
Unit found that: “The Central California Coast ESU is presently in danger of extinction.
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Historcal Rangs (no longer presant)

s Gountins

Figure VIl 6.1.11. Historical and Present Range of Coho Salmon in California
Source: Recovery Strategy for California Coho Salmon (Oncorhynchus kisutch) Report
to the California Fish and Game Commission Public Review Draft November 2003
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Figure VII 6.1.12. Coho Evolutionarily Significant Units in California
Source: Recovery Strategy For California Coho Salmon (Oncorhynchus kisutch): Report
to the California Fish and Game Commission Public Review Draft November 2003

The condition of coho salmon populations in this ESU is worse than indicated by
previous reviews.” The recently released California Department of Fish and Game
(CDFG, 2002) Status Review of Coho Salmon North of San Francisco characterized the
coho meta population including the JDSF area as follows: “Extant populations in this
region appear to be small. Small population size along with large-scale fragmentation
and collapse of range observed in data for this area indicate that metapopulation
structure may be severely compromised and remaining populations may face greatly
increased threats of extinction because of it. For this reason, the Department of Fish
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and Game conclude that coho salmon in the Central Coast Coho ESU are in serious
danger of extinction throughout all or a significant portion of their range.”

Within the Central California Coast ESU, coho populations in streams in the northern
portion of the ESU appear relatively stable or are not declining as rapidly as those to the
south. However, a significant part of the ESU (southern portion) has experienced
widespread extirpation or significant reduction in numbers within some larger stream
systems (e.g., Gualala and Russian rivers) or over broad geographical areas (e.qg.,
Sonoma County coast, San Francisco Bay tributaries, and streams south of San
Francisco). Most abundance trend indicators for streams in the CCC Coho ESU suggest
a decline since the late 1980s. However, some streams of the Mendocino County coast
showed an upward trend in 2000 and 2001. Time-series analyses for these streams
show a declining trend and predict that this trend will continue, despite the recent
increases (CDFG 2002).

Listing status

Central California Coast coho salmon ESU

On August 29, 2005, NOAA Fisheries issued a final determination that the CCC coho
salmon would be listed as a endangered species. In a technical correction (62 FR
1296), NOAA Fisheries defined the CCC coho salmon ESU to include all coho salmon
naturally-reproduced in streams between Punta Gorda in Humboldt County, California,
and the San Lorenzo River in Santa Cruz County, California (inclusive), and included
tributaries to San Francisco Bay. The taking of this species was prohibited, pursuant to
section 4(d) and section 9 of the ESA in the final determination (61 FR 56138). Certain
limitations to this taking prohibition were provided, including research and enhancement
permits pursuant to section 10 of the ESA (NOAA, 2003).

Coho occurring south of Punta Gorda in Humboldt County were listed as endangered
under the California Endangered Species Act on March 30, 2005.

Status of stocks

NOAA Fisheries’ status review (Weitkamp et al. 1995) concluded that abundance data
for the CCC coho salmon ESU were very limited. It has been conservatively estimated
that the population in this ESU has declined from 50,000 to 6,000 naturally reproducing
coho; a population decline of approximately 88 percent (61 FR 56138). Indigenous,
naturally reproducing populations of coho are believed to be in severe decline
throughout this ESU (Table VI1.6.1.9).

Recent Information

NOAA Fisheries’ Southwest Fisheries Science Center updated the status review for the
CCC coho salmon ESU on April 12, 2001 (NOAA Fisheries 2001). The review found
that the limited data available strongly suggest that the ESU’s population continues to
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decline. Declines are now also observed in several stream sub-populations previously
considered stable. The review concludes that the CCC coho salmon ESU is presently in
danger of extinction and the condition of CCC coho salmon populations in this ESU is
worse than indicated by previous reviews.

Significant new information on recent abundance and distribution of coho salmon within
the CCC ESU has become available, much of which has been summarized in two
recent status reviews (NMFS, 2001; CDFG, 2002). Most of these data are of two types:
1) compilations of presence-absence information for coho salmon throughout the CCC
during the period 1987 to the present, and 2) new data on densities of juvenile coho
salmon collected at a number of index reaches surveyed by private timber companies,
CDFG, and other researchers. Excepting adult counts made at the Noyo Egg Collecting
Station, which are both incomplete counts and strongly influenced by hatchery returns,
there are no current time series of adult abundance within this ESU that span eight or
more years. Outmigrating smolts have been trapped at two trapping facilities in Caspar
Creek and Little River since the mid-1980s; however, these are partial counts and only
recently have mark-recapture studies been performed that allow correction for capture
efficiency at these two sites. Thus, these smolt counts can only be considered indices of
abundance.

Two analyses of presence-abundance data have recently been published. CDFG (2002)
performed an analysis that focused on recent (1995-2001) presence of coho salmon in
streams identified as historical producers of coho salmon by Brown and Moyle (1991).
NMFS (2001) published an updated status review that analyzed coho salmon presence
in streams throughout the CCC during the period 1989-2000. Scientists at NMFS'
Southwest Fisheries Science Center have continued to compile information of coho
salmon presence-abundance and have incorporated data into a database that is now
summarized by brood year (rather than year of sampling) and covers brood years 1986-
2001. Data from CDFG’s 2001 field survey of the Brown and Moyle (1991) streams has
been incorporated into this database. Analyses presented in the present status review
update supersede those presented in NMFS (2001b).

Results

For the CCC ESU as a whole, CDFG (2002) estimated that coho salmon were present
in 42% of streams historically known to contain coho salmon. Estimated occupancy was
highest in Mendocino County (62%), followed by Marin County (40%), Sonoma County
(4%), and San Francisco Bay tributaries (0%) (Table VII.6.1.9). Although the numbers
are not directly comparable with those derived by Brown et al. (1994), because the
specific streams and methods used differ between the two studies, the general regional
and overall ESU patterns are similar (Table VI11.6.1.9). The apparent decrease in
percent presence in Marin County is likely a function of the increase in number of
streams surveyed by CDFG rather than actual extirpations of populations. The
estimated percentage of streams in which coho salmon were detected shows a general
downward trend from 1987 to 2000, followed by a substantial increase in 2001 (Figure
VII.6.1.13).
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Figure VIl 6.1.13. Percent of streams surveyed for which coho salmon presence was
detected for all historic coho streams and streams identified in Moyle
and Brown'’s historical list with the the CCC ESU

Several caveats, however, warrant discussion. First the streams surveyed per year also
shows a general increase from 1981 to 2003; thus, there may be a confounding
influence of sampling if sites surveyed in the first half of the time period are skewed
disproportionately toward observation in streams where presence was more likely.
Second, sample size from brood year 2001 was relatively small and the data were
weighted heavily toward certain geographic areas (Mendocino County and systems
south of the Russian River). The data for brood year 2001 included almost no
observations from watersheds from the Navarro River to the Russian River, or
tributaries to San Francisco Bay, areas where coho salmon have been scarce or absent
in recent years. Thus, while 2001 appears to have been a relatively strong year for coho
salmon in the CCC as a whole, the high proportion of streams where presence was
detected shown in Figure VI1.6.1.13 is likely inflated.

Two other patterns were noteworthy. First, compared with percent presence values for
the SONCC ESU, values in the CCC were more highly variable and showed a
somewhat more cyclical pattern. In general percent occupancy was relatively low in
brood years 1990, 1993, 1996, and 1999 suggesting that this brood lineage is in the
poorest condition. In contrast, during the 1990s, percent occupancy tended to be high in
brood years 1992, 1995, 1998, and 2001, suggesting that this is the strongest brood
lineage of the three. Second, there is a general tendency for percent occupancy to be
slightly higher (2 to15%) for the Brown and Moyle streams compared with the ESU as a
whole, indicating that the Brown and Moyle streams do not constitute a random subset
of CCC streams.
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When data are aggregated over brood cycles (3-year periods), the percentage of
streams with coho salmon detected shows a similar downward trend, from 73% in 1987-
1989, to 63% in 1990-1992, to less than 50% in the last three brood cycles. Again there
are confounding influences of increased sampling fraction through time and incomplete
reporting for the 2001 brood year. Nevertheless, it appears that the percent of historical
streams occupied continued to decline from the late- 1980s to the mid-1990s, and
remains below 50% for the ESU as a whole. Additionally, coho salmon appear to be
extinct or nearing extinction in several geographic areas, including the Garcia River, the
Gualala River, the Russian River, and San Francisco Bay tributaries. There is also
evidence that some populations that still persist in the southern portion of the range,
including Waddell and Gazos Creeks, have lost one or more brood lineages (Smith,
2001).

Results from this presence-absence analysis are generally concordant with CDFG's
analysis. The two studies show consistent regional patterns suggesting that within the
CCC the proportion of streams occupied is highest in Mendocino County, but the
population in streams in the southern portion of the range (excluding portions of Marin
County) have suffered substantial reductions in range. The NMFS analysis is more
suggestive of a continued decline in percent occupancy from the late 1980s to the
present; however, increased sampling in recent years may be confounding any
apparent trends.

Adult time series

No time series of adult abundance free of hatchery influence and spanning eight or
more years are available for the CCC ESU. Adult counts from the Noyo Egg Collecting
Station (ECS) dating back to 1962 represent a mixture of naturally produced and
hatchery fish, and counts are incomplete most years since trap operation typically
ceased after brood stock needs were met. Thus, at best they represent an index of
abundance and reflect population trends. There appears to have been a significant
decline in abundance of coho salmon in the South Fork Noyo River beginning in 1977
(Figure VI11.3.1.4). No formal analysis of trends has been conducted because of the
uncertainty of the relationship between catch statistics and population size, as well as
the relative contribution of hatchery fish to total numbers during the entire period of
record.
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Figure VIl 6.1.14. Counts of adult coho salmon at Noyo Egg Collecting Station
from 1962 to 2002.

There are no basin-wide estimates of natural and artificial production for the Noyo Basin
as a whole; however, marking of coho salmon juveniles released from the Noyo ECS on
the South Fork began in 1997, and returns have been monitored since the 1998-1999
spawning season. In the 1998, 1999, and 200 brood years, marked hatchery fish
constituted 85%, 70%, and 80%, respectively, of returning adults captured at the ECS.

The BRT (Schiewe, 1996a) concluded that, although exotic stocks have occasionally
been introduced into the Noyo system, the regular incorporation of local natural fish into
the hatchery population made the likelihood that this population differs substantially
from naturally spawning fish in the ESU low and, therefore, included them in the ESU.
Since CCC coho salmon were listed, no significant changes in hatchery practices have
occurred.

Northern California Steelhead

West coast steelhead are presently distributed across 15 degrees of latitude, from
approximately 49°N at the U.S.-Canada border, south to 34°N at the mouth of Malibu
Creek, California. In some years steelhead may be found as far south as the Santa
Margarita River in San Diego County (Busby et al., 1996). Historically, steelhead likely
inhabited most coastal and many inland streams along the west coast of the United
States. During this century, however, over 23 indigenous, naturally reproducing stocks
have been extirpated, and many more are at risk for extinction.
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In California, known spawning populations of steelhead (Oncorhynchus mykiss) are
found in coastal rivers and streams from Malibu Creek in Los Angeles County to the
Smith River near the Oregon border, and in the Sacramento River system (Figure 5).

Northern California Steelhead include all naturally spawned populations of steelhead
(and their progeny) in coastal river basins ranging from Redwood Creek in Humboldt
County, California to the Gualala River, inclusive, in Mendocino County, California (65
FR 14196).

Listing Status

In February 1998, DFG completed its strategic management plan for steelhead stocks
in the northern California ESU (DFG 1998). In March 1998, the State and DFG formally
committed to implement this plan as part of the NMFS/California MOA. The plan
describes existing and new management measures for recreational steelhead angling,
steelhead hatchery programs, and steelhead monitoring, and assessment and adaptive
management efforts in this ESU. In addition, the plan describes DFG’s ongoing efforts
to protect and enhance steelhead habitat. These management measures are intended
to provide immediate protection for steelhead populations while longer-term measures
are implemented to protect anadromous fish habitat on non-federal lands through the
Watershed Protection Program and the SB 271 habitat restoration program.

Because Federal land ownership is both fragmented and limited in this ESU
(approximately 19 percent), the key to achieving habitat protection and properly
functioning habitat conditions is the improvement of land management activities on non-
Federal lands (approximately 81 percent). To ensure improved protection of habitat on
non-Federal lands, the NMFS/California MOA contains several provisions for the review
and modification of the State’s FPRs. Full implementation of these provisions, including
implementation of changes in the FPRs on July 1, 2000, was a critical factor in NMFS’s
previous decision not to list this ESU.

The State has not yet implemented all the changes in the FPRs that NMFS feels are
necessary to protect steelhead. Consequently, NMFS concluded that existing State and
Federal conservation measures collectively fail to provide for attainment of properly
functioning habitat conditions necessary to provide for long-term protection and
conservation, and the Northern California steelhead ESU warrant listing as a threatened
species.

Therefore this ESU was federally listed as threatened on August 7, 2000 (65 FR
36074). On January 9, 2002 NOAA Fisheries promulgated take prohibitions for Northern
California steelhead (67 FR 1116).

Status of Stocks

The Northern California steelhead ESU includes coastal basins from Redwood Creek
(Humboldt County) southward to the Gualala River (Mendocino County), inclusive
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(Busby et al., 1996). Within this ESU summer run, winter run, and half-pounders are
found. Summer steelhead are found in the Mad and Eel Rivers, and Redwood Creek;
the Middle Fork Eel River population is their southern-most occurrence. Half-pounders
are found in the Mad and Eel Rivers. Busby et al. (1996) argued that when summer
and winter steelhead co-occur within a basin, they were more similar to each other than
either is to the corresponding run-type in other basins. Thus Busby et al. (1996)
considered summer and winter steelhead to jointly comprise a single ESU.

Summary of Major Risks and Status Indicators

Risks and limiting factors: The previous status review (Busby et al., 1996) identified two
major barriers to fish passage: Mathews Dam on the Mad River and Scott Dam on the
Eel River. Numerous other blockages on tributaries were also thought to occur. Poor
forest practices and poor land use practices, combined with catastrophic flooding in
1964, were thought to have caused significant declines in habitat quality that then
persisted up to the date of the status review. These effects include sedimentation and
loss of spawning gravels. Non-native Sacramento pike minnow (Ptychocheilus grandis)
have been observed in the Eel River Basin and could potentially be acting as predators
on juvenile steelhead.

Although the data were relatively few, the data that did exist suggested the following to
the BRT: 1) Population abundances were low relative to historical estimates (1930s
dam counts; see Table Table VII.6.1.10 and Figure VI1.3.1.5). 2) Recent trends were
downward (except for a few small summer stocks; see Figure 6 and 7). 3) Summer
steelhead abundance was “very low.” The BRT was also concerned about negative
influences of hatchery stocks, especially in the Mad River (Busby et al., 1996). Finally,
the BRT noted that the status review included two major sources of uncertainty: lack of
data on run sizes throughout the ESU, and uncertainty about the genetic heritage of
winter steelhead in the Mad River.

Table VI1.6.1.10. Summary of Historical Abundance (average counts) for Steelhead in
the Northern California Evolutionarily Significant Unit.

Average Count

Basin | Site 1930s 1940s 1950s 1960s | 1970s | 1980s | Reference
Eel Cape Grass
River | Horn 3,390 4,320 3,697 917 721 | 1,287 | 1995
Dam
tel |Benbow | 43736| 18285 12,802 6,676 3355 -
River | Dam
Mad | Sweasey | 34167 4720 2894|1985 | -
River | Dam
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Figure VIl 6.1.15. Northern California Steelhead ESU.

California Coastal Chinook Salmon
This species was listed as threatened on November 15, 1999. The ESU includes all

naturally spawned populations of Chinook salmon from rivers and streams south of the
Klamath River to the Russian River, California (Figure VI11.3.1.6).
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Figure VIl 6.1.16. California Coastal Chinook Salmon ESU.

The coastal drainages south of Cape Blanco are dominated by the Rogue, Klamath,
and Eel Rivers. The Chetco, Smith, Mad, Mattole, and Russian Rivers and Redwood
Creek are smaller systems that contain sizable populations of fall-run Chinook salmon
(Campbell and Moyle, 1990, ODFW,1995). Presently, spring runs are found in the
Rogue, Klamath, and Trinity Rivers; additionally, a vestigial spring run may still exist on
the Smith River (Campbell and Moyle, 1990; USFS, 1995). Historically, fall-run Chinook
salmon were predominant in most coastal river systems south to the Ventura River;
however, their current distribution only extends to the Russian River (Healey, 1991).
There have also been spawning fall-run Chinook salmon reported in small rivers
draining into San Francisco Bay (Nielsen et al. 1994).
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Chinook salmon populations south of Cape Blanco all exhibit an ocean-type life history.
The majority of fish emigrate to the ocean as subyearlings, although yearling smolts can
constitute up to approximately a fifth of outmigrants from the Klamath River Basin, and
to a lesser proportion in the Rogue River Basin; however, the proportion of fish which
smolted as subyearling vs. yearling varies from year to year (Snyder, 1931; Schluchter
and Lichatowich, 1977; Nicholas and Hankin, 1988; Barnhart, 1995).

Run timing for spring-run Chinook salmon in this area typically begins in March and
continues through July, with peak migration occurring in May and June. Spawning
begins in late August and can continue through October, with a peak in September.
Historically, spring-run spawning areas were located in the river headwaters (generally
above 400 m). Run timing for fall-run Chinook salmon varies depending on the size of
the river.

Agricultural, logging, and mining activities, in combination with periodic flood events
(e.g. 1955, 1964), have affected all of the coastal river systems to some degree. Mining
activities have also caused severe habitat degradation. The construction of dams in the
Rogue, Klamath, and Eel River Basins has restricted the distribution and potentially
altered the life history of Chinook salmon, especially spring-run fish that historically
utilized upstream habitat. Similarly, dam construction on the Klamath River Basin has
eliminated much of the spawning habitat for spring-run fish and increased the potential
for interbreeding between spring and fall runs.

Several dams have subsequently been constructed on the mainstem Klamath River.
Historically, the largest spring-run population in the Klamath River Basin was in the
Shasta River; however, this population was extirpated in the early 1930s as a result of
land use practices and water diversion dams. Since 1962, the upper limit to
anadromous migration has been the Iron Gate Dam. Additionally, the Lewiston water
diversion dam on the Trinity River has prevented access of spring-run Chinook salmon
to their historical spawning grounds on the East Fork, Stuart Fork, Upper Trinity River,
and Coffee Creek (Campbell and Moyle, 1990).

Habitat loss and/or degradation is widespread throughout the range of the ESU. The
California Advisory Committee on Salmon and Steelhead Trout (CACSST, 1988)
reported habitat blockages and fragmentation, logging and agricultural activities,
urbanization, and water withdrawals as the most predominant problems for anadromous
salmonids in California's coastal basins.

Listing Status

The California Coastal Chinook Salmon ESU is listed as threatened under the federal
ESA. Primary causes for concern are low abundance, reduced distribution (particularly
in the southern portion of the ESU’s range), and generally negative trends in
abundance. All of these concerns were especially strong for spring-run Chinook salmon
in the ESU (Myers et al., 1998). Data for this ESU are sparse and, in general of limited
quality, which contributes to substantial uncertainty in estimates of abundance and
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distribution. Degradation of the genetic integrity of the ESU was considered to be of
minor concern and to present less risk for this ESU than for other ESUSs.

Status of Stocks

CDFG (1965) estimated escapement for the California portion of the ESU at about
88,000 fish, predominantly in the Eel River (65,500), with smaller populations in the
Smith River (15,000), Redwood Creek, Mad River, Mattole River (5,000 each), Russian
River (500), and several smaller streams in Del Norte and Humboldt Counties. Based
on the 1968 angler catch records for the Oregon portion of the ESU (which estimated
escapements of about 90,000 fish), the average escapement for the entire ESU in the
1960s was estimated to be 178,000 fish.

Within this ESU, recent abundance data vary regionally. Dam counts of upstream
migrants are available on the South Fork Eel River at Benbow Dam from 1938 to 1975,
and at Gold Ray Dam on the Rogue River from 1944 to the present. Counts at Cape
Horn Dam on the upper Eel River are available from the 1940s to the present, but they
represent a small, highly variable portion of the run.

Current hatchery contribution to overall abundance is relatively low, except for the
Rogue River spring run, which also contains almost all of the documented spring-run
abundance in this ESU. The lack of population monitoring, particularly in the California
portion of the range, led to a high degree of uncertainty regarding the status of these
populations.

Population Status

Previous reviews of conservation status for Chinook salmon in this area exist. Nehlsen
et al. (2001) identified three putative populations (Humboldt Bay tributaries, Mattole
River, and Russian River) as being at high risk of extinction and three other populations
(Redwood Creek, Mad River, and Lower Eel River) as being at moderate risk of
extinction. Higgins et al. (1992) identified seven “stocks of concern,” of which two
populations (tributaries to Humboldt Bay and the Mattole River) were considered to be
at high risk of extinction. Chinook salmon native to the Russian River have been
extirpated.

Historical estimates of escapement are based on professional opinion and evaluation of

habitat conditions, and thus do not represent rigorous estimates based on field sampling
(Table VI1.6.1.11).
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Table VII.6.1.11. Historical Estimates of Abundance of Chinook salmon in the
California Coastal Chinook Salmon ESU.

Selected Watersheds CDFG 1965 Wahle & Pearson 1987
Redwood Creek 5,000 1,000
Mad River 5,000 1,000
Eel River 55,000 17,000
Mainstem Eel 13,000
Van Duzen River 2,500
Middle Fork Eel 13,000
South Fork Eel 27,000
Bear River 100
Small Humboldt County 1,500
River
Miscellaneous Rivers 600
North of Mattole
Mattole River 5,000 1,000
Noyo River 50
Russian River 500 50
Total 72,550 20,750

Summary of Major Risk and Status Indicators

Previous status reviews considered the following to pose significant risks to the
California Coastal Chinook Salmon ESU: degradation of freshwater habitats due to a
variety of agricultural and forestry practices, water diversions, urbanization, mining and
severe recent flood events (exacerbated by land use practices). Special concern was
noted regarding the more precipitous declines in distribution and abundance in spring-
run Chinook salmon. Many of these factors are particularly acute in the southern portion
of the ESU range and were compounded by uncertainty stemming from the general lack
of population monitoring in California (Myers et al., 1998).

In previous status reviews, the effects of hatcheries and transplants on the genetic
integrity of the ESU elicited less concern than other risk factors for this ESU, and were
less of a concern for this ESU in comparison to other ESUs.

Chinook salmon in the Coastal California ESU continue to exhibit depressed population
sizes relative to historical abundances; this is particularly true for spring-run Chinook,
which may no longer be extant anywhere within the range of the ESU. No information
exists to suggest new risk factors, or substantial effective amelioration of risk factors
noted in the previous status reviews, save for recent changes in ocean conditions.
Recent favorable ocean conditions have contributed to apparent increases in
abundance and distribution for a number of anadromous salmonids, but the expected
persistence of this trend is unclear.
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6.1.8 Fish Distribution—JDSF

Historically, coho salmon and steelhead occurred in all of the Planning Watersheds in
the JDSF assessment area. The upstream extent of fish can vary annually and
seasonally depending on environmental variables such as precipitation, water
temperature, and flow. Fish distribution can also be influenced by changes in channel
morphology caused by high flows, landslides, or other stochastic events that limit
habitat accessibility and suitability.

In summer and fall of 1995, 1996, and 1997, streams in this assessment area were
surveyed by CDFG crews under contract with CDF to identify the upstream extent of
salmonids and document the species present (CDFG, 1995a, 1996a; S. Harris, pers.
comm., 1998). In most of their surveys, CDFG crews identified potential barriers to
salmonid migration and ended stream inventories either at barriers or where stream
flows were deemed too low to provide suitable salmonid habitat. Distribution data
collected using this methodology should be considered to be conservative low flow
estimates, since the upstream extent of salmonid distribution can be greater during
higher (i.e., winter) flow conditions. No fish abundance data were collected during these
surveys. Other stream survey reports documenting fish distribution in the assessment
area were used when available to supplement the upstream extent surveys.
Occasionally, locations expected to provide salmonid habitat (i.e., Class | streams) were
not surveyed because of access restrictions on other ownerships.

Generally, salmonids were the most widely distributed of the fish species occurring in
the assessment area. Based on data available in 1997, steelhead occur in all planning
watersheds, and coho salmon are found in at least 12 of the 15 planning watersheds in
the assessment area. The East Branch North Fork Big River, Russian Gulch, and
Mitchell Creek planning watersheds were not found to support coho in 1997. However,
comprehensive fish distribution surveys have not been conducted in the East Branch
North Fork Big River planning watersheds, and further information is needed to
determine the full extent of fish distribution in these three planning watersheds, all of
which contain relatively little JSDF ownership.

The other native fish species found during the CDFG stream surveys were Pacific
lamprey (Lampetra tridentata), threespine stickleback (Gasterosteus aculeatus), and
sculpin (Cottus sp.). Non-native fish species have been documented in the assessment
area only in the South Fork Noyo River, where juvenile smallmouth bass (Micropterus
dolomieu) were observed in the summer of 1995 approximately 9.5 miles (15 km)
upstream from the confluence with Kass Creek, and one green sunfish (Lepomus
cyanellus) was found in November of 1995 just upstream of the confluence with Parlin
Creek. It is assumed that the fish of both species escaped from McGuire's Pond near
the headwaters of the South Fork Noyo River.
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Based primarily on channel gradient, steelhead were expected to occur in
approximately 192 miles (309 km) of the Class | streams in the JDSF assessment area.
Using the same methods, 123 miles (198 km) of Class | streams were identified as likely
to support coho salmon. Of the 192 miles (309 km) of Class | stream length in the JDSF
assessment area used in this analysis, steelhead were found in 64 percent (123 mi or
198 km). Coho were found in 75 percent (92 mi or 148 km) of their expected distribution
(123 mi or 198 km), which equates to 48 percent of the Class | streams included in the
analysis. Coho were also found in 2 miles (4 km) of Class | streams where they were
not expected, based on channel gradient. Other salmonids (not identified as to species)
were found in an additional 3 percent (6 mi [9 km]) of Class | streams. All together,
salmonids were found in a total of 67 percent (129 mi or 208 km) of the Class | stream
length analyzed in the assessment area (Stillwater Sciences 1997).

These results indicate that coho and steelhead appear to be using a substantial amount
of the stream mileage. However, neither species is distributed throughout the full extent
of channels, which may be attributable to a lack of available or suitable habitat in these
reaches, or it may indicate that populations are not fully seeding the available habitat
(Nickelson et al., 1992).

Barriers to Fish Distribution-The CDFG survey crews documented several total or partial
barriers to fish migration in anadromous fish-bearing streams within JDSF. Partial
barriers are those that may only limit fish access during certain flows, or which are
impassable for some species or life stages but not others. For example, the swimming
and jumping abilities of steelhead surpass those of coho salmon (Bjornn and Reiser,
1991); therefore, a barrier to coho may be passable by steelhead.

In South Fork Hare Creek, no fish were observed above a debris jam 0.3 miles (0.5 km)
from the confluence with the mainstem of Hare Creek. In the headwaters of North Fork
of Caspar Creek, fish access ended at a debris jam associated with an old splash dam,
3.8 miles (6.1 km) from the confluence with South Fork Caspar Creek. Bedrock falls in
the middle fork of Caspar Creek are reported to be a barrier to coho salmon. In upper
South Fork Caspar Creek, a culvert was believed to end all upstream fish access until it
was removed in 1998. Fish distribution data above this location are not currently
available. A bedrock sheet located in an unnamed tributary to Parlin Creek was judged
by CDFG to be a barrier to coho, and is reported to be a low flow barrier to steelhead.
The dam spillway at McGuire's pond near the headwaters of the South Fork Noyo River
is also a barrier to upstream fish migration.

CDFG survey crews also identified several potential barriers, including locations where
woody debris was retaining large amounts of sediment. These potential barriers were
found in James Creek, Bear Creek, Hare Creek, 23 Gulch, an unnamed tributary to
Parlin Creek ("tributary B"), and Petersen Gulch. In Parlin Creek, a debris jam 3 miles
(4.9 km) from the confluence with the South Fork Noyo River blocked coho salmon
access until it was modified in 1996; however, the entire debris jam was not removed
(F. Yee, CDF, Fort Bragg, CA, pers. comm., 1997). At the Road 400 culvert where
Walton Gulch enters Hare Creek, CDFG survey crews suggested that the culvert design

73



JDSF ADEIR October 12, 2005

was preventing fish passage. The culvert was not a complete barrier, however, because
an adult steelhead was observed upstream.

In general, the confirmed barriers to fish migration are located near the headwaters of
drainages such that they do not restrict access to substantial areas of potentially
suitable habitat. Of the total length of Class | streams in the assessment area, only 3
percent (5.7 mi or 9.1 km) is upstream of confirmed barriers. These confirmed barriers
therefore are not considered to limit coho or steelhead distribution significantly in JDSF.

Fish Abundance

Fish population data for the pre-logging period are not known to exist for streams in or
near the JDSF assessment area. However, salmonid populations in Mendocino County
are widely believed to have declined during this century compared to historical
conditions (Brown and Moyle, 1991; Nehlson et al., 1991). In the absence of evidence
that conditions in assessment area streams differ greatly from other Mendocino County
streams, it is reasonable to assume that salmonid populations have likely declined from
pre-logging levels in the assessment area. Data indicating regional declines of salmonid
populations include counts of adult coho and steelhead at Benbow Dam on the South
Fork Eel River (approximately 50 mi or 81 km north of JDSF), conducted by CDFG
between 1938 and 1972, which show a marked decline in numbers of both species
during that time period (CDWR, 1974).

Adult Spawners-Since 1979, CDFG has maintained a weir and coho salmon
egg-taking station in JDSF, on the South Fork Noyo River near the confluence with the
North Fork of the South Fork Noyo River. The weir consists of a channel-spanning
cement dam (approximately five feet high) that directs adult salmon into a bunker where
fish are counted, and can be detained or allowed to pass upstream. CDFG attempts to
count 100 percent of the returning coho at the weir. However, fish are sometimes
missed because of high flows and the fact that the trap is not in operation during the
entire season.

CDFG data do not show any obvious trends since 1979 in the number of adult coho
salmon returning to the egg-taking station during the three-month egg-taking season
(CDFG, 1995c; Figure 4). However, effects of hatchery releases of yearling coho may
mask any downward trend in returning adults. From the winter of 1979-1980 through
1994-1995, the number of adult coho salmon returning to the egg-taking station ranged
from a low of 46 fish in 1985-1986 to a high of 2,668 in 1987-1988. Reliable counts of
steelhead at this station are not available because (1) the timing of steelhead spawning
is such that the station is not in operation during most of the steelhead spawning
season, and (2) the superior ability of steelhead to negotiate the weir at the station often
enables them to avoid capture.

Juveniles-Outmigration of coho smolts typically does not begin in California populations

until the fish have reached approximately 15 months of age (age Class |+) (Sandercock,
1991). Young steelhead and coho establish territories and defend them throughout most
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of their time rearing in freshwater (Hartman et al., 1982, Barnhart, 1991), with coho fry
displaying territorial behavior as soon as one week after emergence (Mason, 1966). The
age 0+ outmigrating steelhead and coho observed in Caspar Creek are likely being
displaced downstream by interspecific and possibly intraspecific competition, and are
therefore likely surplus to the available habitat upstream of the trap. In addition, habitat
conditions downstream of the trapping location are thought to provide relatively little
overwintering habitat for these young outmigrating fish. Coho that enter salt water in
their first summer or before are not thought to survive to adulthood (Otto, 1971; Crone
and Bond, 1976). Therefore, the majority of age 0+ coho and steelhead outmigrants in
Caspar Creek probably contribute little, if any, to the adult population.

In 1998, the California Department of Fish and Game initiated a study of downstream
migration of juvenile salmonids in six coastal Mendocino County streams: Caspar Creek
(JDSF), Little River (Van Damme State Park), Hare Creek (JDSF), Wages Creek
(Private), South Fork Noyo River (JDSF) and the North Fork of the South Fork Noyo
River (JDSF). Downstream migrant traps were installed and monitored to assess the
timing, population composition, and amplitude of downstream migrating juvenile
salmonid populations (Harris 1999).

In addition, a downstream migrant fish trap has been operated annually in the Caspar
Creek basin since 1987 by the CDFG (CDFG, 1996c¢). This trap is located on the
mainstem of Caspar Creek, approximately 1 mile (1.6 km) downstream from the
confluence with South Fork Caspar Creek.

Habitat conditions and fish abundance in Caspar and Hare Creeks are thought to be
fairly representative of other streams in the assessment area. Downstream migrant
trapping data and estimated usable habitat area provide a representative measure of
the approximate production potential of other assessment area streams with similar
habitat characteristics and physical parameters (e.g., drainage area, channel gradient).
Actual or raw numbers of coho or steelhead captured do not provide a population
estimate but give an indication of salmonid brood year production (particularly for coho
salmon).

It is apparent from the early Caspar Creek data that in some years substantial numbers
of age 0+ salmonids (fish up to 1 year of age) and age 1+ and older salmonids (fish
greater than 1 year of age) were outmigrating prior to the start of the annual trapping
effort. For this reason, the raw outmigrant capture numbers reported here do not reflect
the total number of salmonid outmigrants in some years. In addition, variation in water
flow across trapping seasons influences the efficiency of downstream migrant trap
operation. The numbers of age 0+ coho salmon were likely substantially higher than
reported in 1989, 1993, 1995, and 1996. Numbers of age 1+ coho outmigrants were
likely higher than reported in 1987, 1990, and 1993; and numbers of age 1+ and older
steelhead were likely higher than reported in 1987.

The annual number of age 1+ coho and age 1+ and older steelhead outmigrants is a
better indication of habitat-related factors and population trends than is the number of
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0+ outmigrants. These older fish have spent at least one summer and winter rearing in
freshwater habitats. Summer and winter rearing habitat conditions are considered
important factors limiting coho salmon production (Chapman, 1966; Chapman and
Knudsen, 1980; Tschaplinski and Hartman, 1983; Nickelson et al., 1992), and also may
be important factors governing steelhead populations. Populations of age 0+ coho
salmon and steelhead outmigrants exhibit significant year-to-year variability. It is likely
that the annual fluctuation in the number of age 0+ coho and steelhead outmigrants
reflects annual variability in spawning escapement and egg-to-emergence survival.

Steelhead Outmigrants-The number of age 0+ steelhead captured in Caspar Creek
over a 10-year period (1987-1996) ranged from 11 in 1987 to 19,139 in 1996 ( Figure
VI1 6.1.17), with an average of 5,661 for the period of record. Numbers of age 1+ and
older steelhead ranged from 162 in 1991 to 1,193 in 1993 (Figure VIl 6.1.18), with an
average of 438 for the 1987-1996 period. In 1999, 694 1+ steelhead were captured, 622
in 2000, 1129 in 2001, 503 in 2002, 449 in 2003. In 2001, the running 15 year average
of age1+ steelhead in Caspar Creek was 504 fish. The 2003 steelhead yearling count at
Caspar Creek was 62% less than the maximum count of 1,193 in 1993, and 10% less
than the 16 year average of 501 (Harris 2003). In 2004, a total of 401 yearling steelhead
were captured in Caspar Creek (Harris 2004).

A total of 3,163 yearling steelhead were captured during the 2002 season at all 6 of the
CDFG coastal Mendocino County sites with 1,207 of those at Hare Creek (an increase
of 144% from the previous high of 494 in 2001 and 148% higher than the five-year
average of 485)(Harris 2002). In 2003, the steelhead yearling count at Hare Creek was
110, which was a 91% decrease from the 2002 count and record high of 1,207. The
2003 count was 74% lower than the six-year average of 423 at Hare Creek. The total
number of yearling steelhead trapped at all Mendocino County sites in 2002 was 10%
higher from the 2001 total count of 2,872. For the 2003 season, The total number of
steelhead yearlings trapped at all sites (1,788) was down 43% from the 2002 season
with the lowest number of captures at Hare Creek (110) (Harris 2003). Downstream
migrant steelhead data were not reported for Hare or Wages Creek for the July 1, 2003
through June 30, 2004 period. However, a total of 1,603 yearling steelhead were
captured in the remaining 4 sites up a relative 3% from the prior years count (Harris
2004).

Coho Outmigrants-Numbers of age 0+ coho captured over a 10-year period (1987-
1996) in Caspar Creek ranged from 43 in 1987 to 34,955 in 1989, with an average of
10,942. Numbers of age 0+ coho were unusually high in both 1988 and 1989. The
number of age 1+ and older coho captured ranged from 662 in 1992 to 2,121 in 1990
and averaged 1,178 over this same time period.

The raw number of coho yearlings trapped decreased at the Caspar Creek site by 23%
from 1078 in 1999 to 829 in 2002, 61% below the 1990 high of 2,121 and 35% below
the 6 year average of 1276. ANOVA analysis indicated no statistical difference in
probability of capture at the Caspar Creek site (f=1.58, p=.22) during the 2000, 2001
and 2002 trapping seasons (Harris 2002). The Caspar Creek count increased 30%
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from 1,346 in 2000 to 1,750 in 2003 (46% higher than than the 6 year average of 1,196
coho yearlings (Harris 2003). In 2001 1,871 juvenile coho were captured in Caspar
Creek (Harris 2001). In 2004 a total of 1,837 juvenile coho were captured in Caspar
Creek.

The Hare Creek count for coho yearlings decreased 75% from 1,165 in 1999 to 296 in
2002. The Hare Creek count increased 85% from 314 in 2000 to 584 in 2003 (Harris
2003) Coho yearling numbers in Hare Creek were not reported for 2004 (Harris 2004).

For the 2002 trapping season, of the CDFG Mendocino County coastal stream study,
the raw number of yearling coho captured at all 6 trapping sites was down 31% from
6,549 in 1999. During the 2003 trapping season, at all of the Mendocino County coastal
trap sites, 6,494 coho yearlings were captured, up 116% from 2,999 in 2000. The raw
number of coho yearlings captured at 4 sites in 2004 (Hare and Wages Creeks were not
reported) totaled 7,751, up 181% from 2,742 captured at the four sites in 2001 (Harris
2004).

Population Estimates-As part of the CDFG Coastal Mendocino County Streams project,
a mark/recapture study for 1+ (Y+) coho and steelhead was conducted to obtain
population estimates.

Coho Salmon-Juvenile coho populations at each of the six trap sites for 2001, 2002,
2003, and 2004 were as follows respectively: Caspar Creek 3,799 (+/- 222); 2,224(+/-
151); 4,976 (+/- 359); 5753 (+/- 691) Hare Creek 2,193 (+/- 215); 368 (+/- 9); 4,111 (+/-
856); (no data reported) Little River 264 (+/- 13); 1,575 (+/- 67); 2,115 (+/- 115); 2,202
(+/- 82) NFSF Noyo 312 (+/- 211); 3,376 (+/- 547); 1,493 (+/- 60); 2,732 (+/- 173); SF
Noyo 3,840 (+/- 1,067); 4,186 (+/- 237) 3,864 (+/- 224); 5,243 (+/- 261) and Wages
Creek 1,952 (+/-577); (insufficient data in 2002) 1,237 (+/- 551)(no data reported)(Harris
2002, 2003, 2004). At all 6 monitored streams, the trapping effort showed a significant
increase in brood year production of down stream migrating coho in 2003 in spite of
record high stream flows and inoperable traps during a portion of the out-migration.

Steelhead-Juvenile steelhead population estimates were as follows: Caspar Creek
1,708 (+/- 131) in 2002 below 2001’s estimate of 3,146 (+/- 383) but similar to the 2000
estimate of 1,558 (+/- 103). The Caspar Creek population was estimated at 1,544 (+/-
173) in 2003 and 2,026 (+/- 440) in 2004. Hare Creek 2,703 (+/- 131) for 2002, 1,651
(+/- 204) in 2001 and similar to the 2000 estimate of 2,798 (+/- 708). The Hare Creek
population was estimated at 615 (+/- 133) in 2003. Hare Creek trap data were not
reported for 2004. Little River 976 (+/- 167) in 2002, below the 2001 estimate of 1,882
(+/- 110) but similar to the 2000 estimate of 1,043 (+/- 59). The Little River population
was estimated at 1,689 (+/- 198) in 2003 and 1,406 (+/- 218) in 2004. The population
estimate for the NFSF Noyo was 2,348 (+/- 722) in 2002 similar to the 2001 estimate of
3,825 (+/- 2,672) or the 2000 estimate of 3,176 (+/- 338). The NFSF Noyo population
was estimated at 1,689 (+/- 198) in 2003 and 2,232 (+/- 437) in 2004. SF Noyo juvenile
steelhead were estimated at 2,214 (+/- 232) in 2002, 9,842 (+/- 8,057) in 2001 and
2,252 (+/- 310) in 2000. In 2003 the SF Noyo population was estimated at 1,039 (+/-
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122) and 1,814 (+/- 174) in 2004. Wages Creek juvenile steelhead in 2002 were 6,587
(+/- 1980), similar to the 9,984 (+/- 5,094) estimate in 2001 or the 2000 estimate of
10,192 (+/- 7,440) (Harris 2002). The Wages Creek population was estimated at 6,843
(+/- 6,672) in 2003. Wages Creek trap data were not reported for 2004 (Harris 2004).

Chinook Salmon-In 2003, 85 yearling Chinook salmon (likely a product of more than

one successful Chinook redd) were captured at the Wages Creek site and 5 at the SF
Noyo site (Harris 2003).

“The most interesting trend information reflected by the 17 years of data from Caspar
Creek and Little River is the similarity in coho salmon trends and the recent similarity of
steelhead trends. These watersheds were chosen for this project due to their differing
management: Caspar Creek is managed by Jackson Demonstration State Forest as an
experimental silviculture watershed and Little River is managed by the state park
system and individual private landowners. Although salmonid limiting factors are
present in both watersheds to some degree, the data suggests recent trends may be
controlled by factors outside the watersheds: ocean conditions” (Harris 2004 p. 1).
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Data are from CDFG downstream migrant trapping program. Numbers may be underestimates owing to
intermittent trap operation during high flows.

Figure VIl 6.1.17. Age 0+ downstream migrant salmonids in Caspar Creek, CA (1987-
1996; values less than 1,000 are showing in parentheses™)
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Figure VIl 6.1.18. Age 1+ downstream migrant salmonids in Caspar Creek, CA (1987—
2004; note scale difference compared to Figure VI1.6.1.17)

Habitat Relationships-

The USFS-PSW’s Redwood Sciences Laboratory conducted electrofishing surveys in
North Fork and South Fork Caspar Creek from 1990 through 1995 (Nakamoto, 1996).
The surveys were made during summer months, and data were collected on densities
of fish (coho salmon, steelhead, and three-spine stickleback) and of amphibians (Pacific
giant salamander and tailed frog) in selected habitat types. The extensive data set
provides detailed information on age 0+ and age 1+ and older salmonids (particularly
steelhead). However, the number of adult coho returning to the areas sampled is
thought to be low because they may have difficulty negotiating the North Fork and
South Fork weirs (R. Nakamoto, pers. comm., 1998). Weirs apparently do not
substantially affect the number of steelhead returning to the areas sampled (R.
Nakamoto, pers. comm., 1998). Other data on fish presence and relative abundance in
selected watersheds include qualitative values recorded in biological assessment
reports prepared by CDF staff for THPs on JDSF (Valentine et al., 1995a, 1995b,
1995c). Given the potentially low numbers of returning coho in Caspar Creek from 1990
through 1995, only comparisons of steelhead densities between habitat types are
reported here.

Electrofishing survey data for Caspar Creek describe summer rearing densities of
steelhead in various habitat types defined by McCain et al. (1990). Fish densities from
USFS electrofishing data (USFS, 1996) were compared for those habitat units
comprising the largest percentage of habitat area from 6 years of surveys (1990-1995)
in Caspar Creek (Figures VIl 6.1.19 and VIl 6.1.20). The six habitat types compared are
low-gradient riffles (LGR), lateral scour pools associated with large organic debris
(LSP-LOD), glides (GLD), runs (RUN), step-runs (SR), and lateral scour pools
associated with boulders (LSP-BO).
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Note: 1992 data reflect North Fork only
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Figure VIl 6.1.19. Mean density of age 0+ steelhead in various habitats of North and
South Forks Caspar Creek.
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Figure VII 6.1.20. Mean density of age 1+ steelhead in various habitats of North and
South Forks Caspar Creek.

Overall, densities of age 0+ steelhead varied more between years than between habitat
types. Low-gradient riffles generally had the lowest densities of age 0+ steelhead
among the habitat types compared. Densities of age 1+ steelhead were slightly more
variable between habitat types than densities of age 0+ steelhead. Generally, age 1+
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steelhead densities were higher in LSP-LOD, LSP-BO and GLD habitat types than in
LGR, RUN, and SR habitat types. Comparison of steelhead densities between the North
and South Forks of Caspar Creek revealed higher densities of steelhead in all North
Fork habitat types except riffles.

Mean densities of age 1+ steelhead in Caspar Creek for the period 1990-1995 ranged
from < 0.01fish/m? in LGR habitats to 0.07 fish/m? in LSP-LOD habitat types. These
values are within the range of those reported in the published literature for other
streams in northern California, Oregon, and Idaho. Depending on the habitat type and
stream location, age 1+ steelhead density in pools, riffles, and glides ranged from about
0.01 fish/m? to about 0.08 fish/m? in other Pacific Northwest streams (Everest, 1987;
Bjornn and Reiser, 1991; Dambacher, 1991).

Burns (1971, 1972) measured similar steelhead densities in Caspar Creek before and
after logging and roadbuilding in the late 1960s. Between 1967 and 1969 densities of
late summer age 1+ steelhead in South Fork Caspar Creek ranged from 0.01 fish/m? in
1968 to 0.04 fish/m? in 1969 (Burns, 1972). The Burns (1972) densities were derived
from all stream conditions in a 3,093 meter study section. In 1967, a bulldozer operated
through 41% of the study section stream channel to yard logs and remove debris. In
North Fork Caspar Creek late summer densities of age 1+ steelhead were 0.02 fish/m?
in 1967 and 0.03 fish/m? in both 1968 and 1969 (Burns, 1971). Burns (1971, 1972) also
made comparisons with steelhead densities in other northern California streams from
the same time period. From 1967 to 1969, late summer densities of age 1+ steelhead in
South Fork Yager Creek (in the Van Duzen River drainage) were similar to Caspar
Creek densities, ranging from 0.02 fish/m? to 0.04 fish/m? (Burns, 1972). However,
Burns (1972) reported substantially higher densities in Bummer Lake Creek, a tributary
to the Smith River. Late summer densities of age 1+ steelhead in Bummer Lake Creek
ranged from 0.08 fish/m? in 1969 to 0.14 fish/m? in 1967 (Burns, 1972).

Nakamoto (1998) examined the impacts of logging the North Fork of Caspar Creek on
fish populations. He found that variability was high, but no dramatic changes in the
abundance of coho salmon or steelhead trout were recorded after logging activity in the
North Fork of Caspar Creek.

6.1.9 Changes in Species Composition—water flow pattern and large woody debris as
an influence on salmonid species composition

The factors influencing the size of salmon runs have been studied extensively. Sobel
and Botkin (1993) developed models to forecast spring Chinook salmon runs in
Oregon’s Rogue River. They noted that an explanation of run size might include factors
such as ocean conditions, spawning gravel availability and quality, availability of large
woody debris, and other important variables. However, it is also possible that, at any
one time, a single environmental variable can influence a cohort to a much greater
degree than others. Water flow, as an influence on a variety of salmon life history
elements, is a likely overarching controlling factor. Sobel and Botkin (1993) found
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support for this hypothesis and developed regression models as a salmon run
forecasting tool. Water flow data from three and four years prior to the run year in
question showed a significant correlation to escapement and possible salmon harvest.
In their study, November low water flows were considered critical to spawning success
(an influence on both spawning and egg incubation). Too great a stream flow results in
loss of redds and juvenile fish from the prior year being washed downstream
prematurely. They concluded that water flow timing and amount was critical to the
upstream migration of adults, rearing of young and subsequent timely migration of those
young downstream. The presence of large wood, both within and outside of the stream
channel also plays an important role in juvenile salmonid survival. Pool and backwater
environments that are fostered by this type of instream structure provide cover from
high flows and protect young from being prematurely displaced to larger river or ocean
environments.

Annual precipitation patterns and effects on streamflow may also help explain perceived
shifts in dominance between steelhead and coho salmon over time in the assessment
area. Data on juvenile steelhead and coho densities collected intermittently over a span
of 37 years in the Little North Fork of the Noyo provides a starting point to examine
water flow conditions and juvenile salmonid species composition over time (Figure 23).
Burns (1972) examined stream habitat conditions and salmonid numbers in the late
1960’s in an effort to determine the impacts of logging on salmonids. The Little North
Fork of the Noyo, one of the streams in his study, was evaluated before, during, and
after logging activities in a second-growth redwood/Douglas-fir forest and with harvest
practices common to that time period. Data on a variety of stream physical conditions
was collected, as was information on the density of juvenile steelhead and coho.

Valentine and Jameson (1994) revisited the Burns study to assess changes in habitat
and salmonid population measures (although with slightly different methods). Their
data indicated that by 1992, stream depth had recovered, if not increased, and stream
width was intermediate between the pre and post logging conditions described by
Burns. Canopy, as protection from solar radiation, had recovered and was near
maximum. Although large woody debris data was not collected in the late 1960s work
of Burns, Valentine and Jameson (1994) noted that large wood was limited and showed
evidence of removal. The large wood that was present in 1992 was often oriented
parallel to channel flow and had limited influence on stream structure. Sediment quality,
when measured as percent fines less than 0.85 mm, was also intermediate to Burns pre
and post logging data. In addition, and in spite of some apparent improvements in
stream conditions, Valentine and Jameson noted an apparent inversion in salmonid
species composition (1992-year data of Figure 23). Although Valentine and Jameson
did not identify reasons for a shift in species composition, they hypothesized that large
woody debris dynamics from the Burns time period and the extended drought of the
early 1990s were likely important contributors to species composition.

Juvenile salmonid species composition data in the Little North Fork Noyo continues to

be collected by private timberland owners (Campbell Timberland Management, pers.
comm. 16 February 2004 ) reported juvenile salmonid densities and composition from
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1994 through 2003. Their data show a clear increase in coho presence in five of the
eight years for the period of data collection (Figure 24). Although it would appear that
there has been a measurable decrease in salmonid habitat capability and biomass
when measured against the pre logging (Figure 24, 1966 data year) data of Burns, and
a likely increase in representation of steelhead, the hypothesis that a long lasting
inversion in species composition as a result of change in stream habitat conditions that
would result in the competitive exclusion of coho by steelhead is not strongly supported.
The magnitude of variation between “good” coho and “good” steelhead years is more
likely due to the combined effects of natural variation in numbers of juvenile salmonids
produced, water flow influence, and the dampening effects of large woody debris as
cover against high flows (B. Valentine, DFG, Santa Rosa, pers. comm.).

Coho and steelhead density, all years
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